PART I 


SOIL SURVEY 


San Diego Area, California 


This is a scanned version of the text of the original soil survey report. The original maps are not included in this document. 
Although the original tables are included in this document, it is recommended that tables and maps be generated using 


SSURGO data from the|Web Soil Surveyjor the|Soil Data Mart] which contain the official data and information for the 
Field Office Technical Guide. 


For additional information, please contact the California State Soil Scientist at (530) 792-5640. 
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Major fieldwork for this survey was completed in the period 1960-67. Soil 
names and descriptions were approved in 1967. Unless otherwise indicated, 
statements in the publication refer to conditions in the San Diego Area in 
1969. 


This survey was made cooperatively by the Soil Conservation Service and 

Forest Service; the University of California Agricultural Experiment Station; 
the Bureau of Indian Affairs; the United States Marine Corps; the Department 

of Housing and Urban Development; the County of San Diego Planning Department; 
and the Comprehensive Planning Organization. It was partly financed by the 
County of San Diego and the Department of Housing and Urban Development, under 
the provisions of Section 701 of the Housing Act of 1954, amended. It is part 
of the technical assistance furnished to the Soil Conservation Districts of San 
Diego County. 


Part I of this survey provides basic information about the soils of the San Diego 
Area. It also contains data on climate, facts about farming, a section that de- 
scribes broad patterns of soils in the Area, and an explanation of how the soils 
formed and how they are classified. 


Part I of the survey is to be used along with Part II. Part II provides facts 
about use and management of the soils. Both parts are to be used with the de- 
tailed soil map, which is in a separate box. 


Cover picture: Landscape of ridges and valleys in San Diego Area showing 


young avocado grove on Fallbrook soils and navel orange groves on 
Placentia and Fallbrook soils. 
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SOIL SURVEY OF THE SAN DIEGO AREA, CALIFORNIA, PART I 


(San Diego County excluding the Anza-Borrego and Cuyamaca State Parks) 


BY ROY H. BOWMAN 


SOILS SURVEYED BY ROY H. BOWMAN, ALAN A. HOUSE, GERALD KESTER, DAVID D. ESTRADA, JOHN K. WACHTELL, 


SOIL CONSERVATION SERVICE; GERALD L. ANDERSON, FOREST SERVICE; AND PAUL V. CAMPO, 


UNITED STATES MARINE CORPS 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST SERVICE, IN COOPERATION 


WITH THE UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION, THE UNITED STATES DEPARTMENT OF 


THE INTERIOR, BUREAU OF INDIAN AFFAIRS, THE DEPARTMENT OF THE NAVY, UNITED STATES MARINE CORPS, THE 


DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT, AND THE COUNTY OF SAN DIEGO PLANNING DEPARTMENT 


SAN DIEGO COUNTY, the most southwesterly county 
in the continental United States, is bounded on the 
west by the Pacific Ocean, on the north by Orange 
and Riverside Counties, on the east by Imperial 
County, and on the south by Mexico. The county is 
roughly 70 miles from east to west and 60 miles from 
north to south. The elevation ranges from sea level 
to 6,533 feet. 

The Area surveyed (fig. 1) is approximately 
2,204,880 acres. It excludes the Anza-Borrego and 
the Cuyamaca State Parks but includes a small part 
of Riverside County north of Palomar Mountain. The 
physiography, the climate, and the vegetation vary 
widely. 

The coastal plains rise sharply to nearly level 
terraces, dissected terraces, and rolling hills 
that support a natural cover of coastal chaparral 
and grassland. In the narrow winding valleys, oak 
is the dominant vegetation. In the center of the 
Area are the foothills, the narrow intermediate 
valleys, the mountains, and the plateaus of the Pen- 
insular Range province. Chaparral, open woodland, 
and isolated areas of open grassland make up the 
typical plant cover. The eastern part of the Salton 
Basin province is one of wide valleys separated by 
low irregular hills and mountains of multicolored 
beds of sandstone, shale, and conglomerate. The 
vegetation in this part is mainly a sparse cover of 
desert shrubs, cactus, and bunchgrass. 

The climate ranges from mild marine along the 
coast to hot arid in the desert. 

Since World War II, suburban expansion has trans- 
formed much of the farmland in the western third of 
the Area into urban-fringe areas. As a result, 
taxes and the cost of labor and real estate have 
increased out of proportion to farm income. Another 
factor that has added to the increased overhead is 
the high cost of importing water for irrigation 
from the Colorado River. Consequently, the only 
crops grown are those that have high gross returns 


and do not compete with crops grown in other farming 
areas, or semitropical crops that are limited to a 
relatively frost-free climate, for example, avocados, 
citrus, flowers, tomatoes, truck crops, and other 
specialty crops. 


ona 


Figure 1.--Location of San Diego Area in California. 


g State Agricultural Experiment Station 


Poultry raising and dairying are important en- 


terprises but occupy a very small acreage. No feed 
is raised on these farms. Dry lots, instead of 
pastures, are used in dairying. On poultry 


farms, the laying hens are caged throughout their 


productive life. 

Although 400,000 acres of the Area is used for 
range, ranching is not an important enterprise. 
Much of the range is chaparral vegetation, which 
yields low-quality forage. 
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CLIMATE 


Climatic data for the whole of San Diego County 
are discussed in this section, although the Anza- 
Borrego and the Cuyanaca State Parks were not cover- 
ed by this soil survey (see figure 1). 

The county has warm, dry summers and mild win- 
ters. It is made up of four physiographic prov- 
inces--the Coastal Plains, the Foothills, the Moun- 
tains, and the Desert. Temperature and precipita- 
tion data for each of these areas are given in 
table 1. 

The Coastal Plains has the most equable climate 
of any area in the county; it has only light frost 
in winter. The Foothills have more variation in 
temperature and more precipitation than the Coastal 
Plains. The Mountain area has a wider range of 
temperature and receives more precipitation than 
either the Coastal Plains or the Foothills. The 
mean annual temperature is between 54° and 58° F. 
There is generally light snowfall in winter, but 
snow seldom stays on the ground for more than a few 
days. The Desert has the greatest variation in tem- 
perature and receives the least amount of precipita- 
tion of all the areas in the county. 

Rainfall is heaviest during the period November 
to April and is infrequent in summer. The average 
total precipitation on the Coastal Plains is about 
13 inches, and in the Mountains about 25 inches. 

The amount of rainfall diminishes rapidly down the 
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Figure 2.--Average seasonal precipitation. 


east slope of the Mountains and averages 5 inches in 
the Desert (fig. 2). Humidity is fairly high on the 
Coastal Plains in summer because of fog along the 
coast and is fairly low in the Desert on summer af- 
ternoons. The rest of the year it is moderate 
throughout the county. 

Moderate temperatures prevail on the Coastal 
Plains. The growing season, or the period between 
the last freezing temperature in spring (fig. 3) and 
the first in fall (fig. 4), is 280 to 360 days. 
Sloping areas, which have the best air drainage and 
the least amount of frost, are desirable for avoca- 
dos, citrus, and other frost-sensitive crops. 

In the Foothills the growing season is 220 to 
340 days. The mean annual temperature is between 
59° and 63°. The average date of the first freeze 
in fall is December 1, and the last in spring 
February 1. Sloping areas, which have better air 
drainage and less frost than level areas, are desir- 
able for avocados, citrus, and other frost-sensitive 
crops. 
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Figure 3.--Average date of last 32° temperature in 
spring. 
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By C. ROBERT ELFORD, State climatologist, and 
JOHN STILZ, assistant climatologist, National Wea- 
ther Service, San Francisco, Calif. 


In the Mountains the growing season is 150 to 
200 days, which is the shortest in the county. The 
average dates of the first and the last freeze are 
November 1 and May 1, respectively. The mean maxi- 
mum temperature in July is between 85° and 95°, and 
the mean minimum in January between 28° and 34°. 

The growing season in the Desert is 210 to 260 
days. The first freeze occurs about December 1, and 
the last about March 1. The mean maximum tempera- 
ture in July is between 100° and 105°, and the mean 
minimum in January is 36°. 

Winds are generally light; in fact, less than 8 
miles per hour 64 percent of the time. Except for 
persistent westerly winds along the coast during 
summer afternoons, they vary in direction. Strong 
winds are associated with the east side of the Moun- 
tains, which slopes down to the Desert. The strong- 
est winds are usually associated with occasional 
migrant storms that cross the county in winter. 

Three or four times a year, usually in fall or 
in winter, pressure conditions cause a fairly 
strong, gusty flow of air from the north or east. 
This air is usually dry and at times is unseasonably 
warm. 


Nov.1 Dec. 1 


°. ne Mtn. ae 
rrego Springs 3NNE 
s | 
| 
J 
| 
| 
| 
| 
| 
| 


Figure 4.--Average date of first 32° temperature 
i in fall. 


FARMING 


The Spanish introduced farming into San Diego 
County in 1769 with the establishment of Mission 
San Diego de Alcala. Farming was limited to teach- 
ing the Indians to raise food for the Mission and 
for themselves. Primitive methods of irrigation 
were used during the long, dry summer. Mission San 
Luis Rey de Francia was established in 1798. Here 
too limited farming was practiced to meet Mission 
needs. 

The Missions also introduced livestock. In 1800, 
they had 450 head of cattle, 1,600 sheep, 148 
horses, and 14 mules. By 1828, they had a total of 
58,685 head of livestock. The main products to be 
marketed were hides and tallow. 

Early in the 1800's, the land was taken from the 
Missions by the Spanish Governor of Alta California, 
diverted into Mexican land grants, and given to in- 
dividuals. 

In 1846, California became a territory of the 
United States. Production of beef became the most 
important industry. In 1885, railway service to 
the city of San Diego opened the county to rapid 
commercial development and new markets. Production 
of beef cattle declined, and production of grapes, 


olives, and citrus expanded. Dairying and poultry 
raising enterprises soon followed. 

In the 1920's, avocados were introduced. With 
the development of irrigation projects, land values, 
taxes, and water assessments increased the cost of 
farming and prompted the change from grapes and 
olives to avocados and citrus, which are of greater 
cash value. 

Currently, farming is dominated by intensive 
specialized production of vegetables, fruits, flow- 
ers, eggs, and milk. Large acreages have executive- 
type management, specialized equipment, and highly 
organized labor skills, all of which result in very 
high gross returns per acre. Egg and milk produc- 
tion resembles an assembly-line, factory-type oper- 
ation. Production per man-hour is very high. Only 
a small amount of land is needed in these operations. 
All feed is purchased from feed companies, and all 
products are moved rapidly to market. 

For the past 15 years, large areas have been 
used for urban development. The coastal areas from 
Oceanside to the Mexican border and inland to El 
Cajon and Escondido are the most extensively urban- 
ized. 


TABLE 1.--TEMPERATURE AND PRECIPITATION DATA FOR FOUR WEATHER STATIONS IN SAN DIEGO AREA, CALIF. 


[County of San Diego, Natural Resources Annual Report for years 1958-67. Data from National Weather Service ] 


Coastal plain: San Diego, Calif. 
[Elevation 19 feet] 


Mean Mean Monthly Days 32° F. 
high low mean Highest Lowest or below 
°F, °F, °F, °F, °F, No. 
------ 66.3 47.1 0.1 
----- 66.3 .9 0 1.45 
-------- 66.3 .0 0 1.14 
-------- 71.9 .6 0 1.65 
---------- 69.1 4 0 0.15 
--------- 70.7 .0 0 0.06 
=-=- 75.6 9 0 0.03 
------- 78.0 52 0 0.02 
September----| 77.4 -0 0 0.30 
October------ 75.9 .5 0 0.14 
November----- 69.9 .0 0 1.53 
December----- 66.5 .1 0 1.61 
------- Bie ae. 0.1 9.34 


Foothills: Escondido, Calif. 
[Elevation 700 feet] 


January------ 9 .8 4 7.6 1.67 
February----- .2 -4 8 2.5 2.30 
March-------- 3 >77. 5 1.0 2.07 
April-------- mal 6 9 0 1.71 
May---------- .6 ell 3 0 0.24 
June--------- sh .0 6 0 0.07 
July--------- 8 .5 1 0 0.07 
August------- 9 1 9 0 0.05 
September---- 8 6 2 0 0.39 
October------ x2 .0 1 0 0.31 
November----- 3 1.2 8 0.9 2.26 
December----- .3 -6 5 3.5 2.35 

Year------- 1 .9 4 15.5 13.49 

Mountains: Palomar Observatory, Calif. 
[Elevation 5,515 feet] 
1/ 

January------ .6 9 .3 ~ 11.8 2.95 
February----- 9 1 .5 12.1 3.92 
March-------- .6 4 .5 14.1 3.61 
April-------- -5 1 -8 9.5 3.77 
May---------- :5 9 <2 Suz 0.35 
June--------- .0 4 ah 0.9 0.11 
July--------- 2 8 -6 0 0.27 
August------- .8 8 8 0 0.37 
September---- 29 4 .2 0 0.73 
October------ <3 2 .8 0.9 0.40 
November----- <8 5 ai 5.8 4.49 
December----- 3 .6 .0 8.6 5.37 

Year------- sl .0 .3 6.9 26.34 


TABLE 1.--TEMPERATURE AND PRECIPITATION DATA FOR FOUR WEATHER STATIONS IN SAN DIEGO AREA, CALIF.--Continued 


Desert: Borrego Springs, Calif. 
[Elevation 500 feet] 


Mean Mean Monthly Days 32° F. 
high low mean Highest Lowest or below 

°F. °F. °F, °F, °F, No. In. 

36.7 53.1 7.9 0.25 

.8 .6 2.3 0.43 

<9 4 0.6 0.26 

-4 .6 0 0.14 

.9 .7 0 0.02 

sf .3 0 0.00 

8 .0 0 0.13 

.5 55 0 0.26 

uo .6 0 0.21 

9 -7 0 0.35 

.9 .4 0. 0.61 

at v5 3% 0.61 

5 of 5. 3.27 
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"Based on 9 years reporting. 


HOW THE SOILS WERE SURVEYED 


Soil scientists surveyed the San Diego Area to 
learn what kinds of soil are in the Area, where 
they are located, and how they can be used. The 
soil scientists went into the Area knowing they 
likely would find many soils they had already seen 
and perhaps some they had not. They observed the 
steepness, length, and shape of slopes, the kinds of 
native plants or crops, the kinds of rock, and many 
facts about the soils. They dug many holes to ex- 
pose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends 
from the surface down into the parent material that 
has not been changed much by leaching or by the ac- 
tion of plant roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these pro- 
files with those in areas nearby and in places more 
distant. They classified and named the soils accord- 
ing to nationwide, uniform procedures. The soil se- 
ries and the soil phase are the categories of soil 
classification most used in a local survey (10). 2/ 

Soils that have profiles almost alike make up a 
soil series. Except for different texture in the sur- 
face layer, all the soils of one series have major 
horizons that are similar in thickness, arrangement, 
and other important characteristics. Each soil se- 
ries is named for a town or other geographic feature 
near the place where a soil of that series was first 
observed and mapped. Escondido and Fallbrook, for 
-~ example, are the names of two soil series. All the 
soils in the United States having the same series 
name are essentially alike in those characteristics 
that affect their behavior in the undisturbed land- 
scape. 

Soils of one series can differ in texture of the 
surface soil and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. 
On the basis of such differences, a soil series is 
divided into phases. The name of a soil phase indi- 
cates a feature that affects management. For exam- 
ple, Escondido very fine sandy loam, 9 to 15 percent 
slopes, eroded, is one of several phases within the 
Escondido series. 

After a guide for classifying and naming the 
soils had been worked out, the soil scientists drew 
the boundaries of the individual soils on aerial 
photographs. These photographs show buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map of the 


2/ 
~ Underscored numbers in parentheses refer to 
Literature Cited, page 101. 


San Diego Area was prepared from the aerial photo- 
graphs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It 
is not exactly equivalent, because it is not practi- 
cal to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen 
within an area that is dominantly of a recognized 
soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
One such kind of mapping unit, a soil complex, is 
shown on the soil map of the San Diego Area. 

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that 
they cannot be shown separately on the soil map. 
Each area of a complex contains some of each of the 
two or more dominant soils, and the pattern and rel- 
ative proportions are about the same in all areas. 
The name of a soil complex consists of the names of 
the dominant soils, joined by a hyphen. Fallbrook- 
Vista sandy loams, 15 to 30 percent slopes, is an 
example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severe- 
ly eroded that it cannot be classified by soil se- 
ries. These places are shown on the soil map and 
are described in the survey, but they are called 
land types and are given descriptive names. River- 
wash is a land type in the San Diego Area. 

While a soil survey is in progress, soil scien- 
tists take soil samples needed for laboratory meas- 
urements and for engineering tests. Laboratory data 
are given in Part I of this survey. (All engineering 
interpretations are in Part II.) Data on yields of 
crops under defined practices are assembled from 
farm records and from field or plot experiments on 
the same kinds of soil. Yields under defined man- 
agement are estimated for all the soils. (The esti- 
mates are shown in Part II.) 

The soil scientists set up trial groups of soils 
on the basis of yield and practice tables and other 
data they have collected. They test these groups by 
further study and by consultation with farmers, a- 
gronomists, engineers, and others. Then they adjust 
the groups according to the results of their studies 
and consultation. Thus, the groups that are finally 
evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. The descriptions of all groups and sug- 
gestions about use and management of the soils in 
each group are to be found in Part II of this survey. 


GENERAL SOIL MAP 


The general soil map (see box containing detailed 
soil maps) shows, in color, the soil associations in 
the San Diego Area. A soil association is a land- 
scape that has a distinctive proportional pattern of 
soils. It normally consists of one or more major 
soils and at least one minor soil, and it is named 
for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to peo- 
ple who want a general idea of the soils in an Area, 
who want to compare different parts of an Area, or 
who want to know the location of large tracts that 
are suitable for a certain kind of land use. Such 
a map is also useful in determining the value of an 
association for a watershed, for wildlife habitat, 
for engineering projects, for recreational areas, 
and for community development. A general soil map 
is not suitable for planning the management of a 
farm or field, because the soils in any one associa- 
tion ordinarily differ in slope, depth, stoniness, 
drainage, and other characteristics that affect 
managment. 

The San Diego Area has been divided into four ma- 
jor physiographic provinces--the Desert, the Moun- 
tains, the Foothills, and the Coastal Plains. These 
provinces reflect differences in climate, soils, and 
land use. The four provinces are outlined on the gen- 
eral soil map and are described in detail in the sec- 
tion "Formation, Morphology, and Classification of 
the Soils." 

The 34 soil associations in the San Diego Area 
have been assigned to 8 groups. The grouping is 
based on soil characteristics and qualities and on 
location of the associations in the specified phys- 
iographic province. All groups and associations are 
described in the following pages. 


Group I. Excessively Drained to Well-Drained, Near- 
ly Level to Moderately Sloping Very Gravelly Sands 
to Silt Loams on Alluvial Fans in Desert Areas 


The soils in this group are excessively drained 
to well-drained very gravelly sands, loamy coarse 
sands, sandy loams, and silt loams. They formed in 
material derived from acid igneous rock and mica 
schist. Slopes range from 0 to 9 percent. 

The elevation ranges from 100 to 2,500 feet. 

The average annual rainfall is between 3 and 8 
inches, and the average annual air temperature be- 
tween 70° and 74° F. The frost-free season is 240 
to 275 days. The vegetation consists of desert 
shrubs, cactus, and scattered annual grasses and 
forbs. 

These soils are used for irrigated cotton, dates, 
alfalfa, citrus, and pasture. Unless irrigation 
water is available, they produce only a limited 
amount of forage for livestock. 

Three associations of the San Diego Area are in 
this group. They represent all of the cultivated 
acreage in the Desert and make up about 5 percent 
of the Area. 


1. Mecca-Indio Association 


Well-drained sandy loams and silt loams on alluvial 


NGS) OR GINE SS aN) 1041S MIU SS. Se 
fans, subject to occasional flooding and deposition; 
0 to 5 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from acid igneous rock and 
mica schist. It occurs in the Desert. The eleva- 
tion ranges from 100 to 2,500 feet. The mean annual 
precipitation is between 3 and 8 inches, and the 
mean annual air temperature between 70° and 74° F. 
The frost-free season is 220 to 275 days. The vege- 
tation consists mostly of desert shrubs, cactus, and 
annual grasses. 

This association occupies about 1 percent of the 
San Diego Area. Mecca soils make up about 50 per- 
cent of the association, and Indio soils about 40 
percent. Rositas and Carrizo soils and small areas 
of moderately to strongly saline Indio soils make 
up the remaining 10 percent. 

Mecca soils are brown and yellowish-brown coarse 
sandy loams, sandy loams, or fine sandy loams. In- 
dio soils are pale-brown silt loam to a depth of 
about 45 inches, and below this, pale-brown fine 
sandy loam. Both soils are slightly saline. Free 
water is seldom close enough to the surface to cre- 
ate a problem. 

Irrigated areas are used for crops, most common- 
ly cotton, dates, alfalfa, and small grain. Non- 
irrigated areas are used for range. 


2. Rositas-Carrizo Association 


Somewhat excessively drained and excessively drained 
loamy coarse sands to very gravelly sands on alluvi- 


al fans; 0 to 2 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from acid igneous rock and 
mica schist. It occurs in the Desert. The eleva- 
tion ranges from 100 to 2,000 feet. The mean 
annual precipitation is between 4 and 7 inches, and 
the mean annual air temperature between 68° and 74° 
F. The frost-free season is 210 to 270 days. The 
vegetation consists mostly of desert shrubs, cactus, 
and annual grasses. 

This association occupies about 2 percent of the 
San Diego Area. Rositas soils make up about 50 per- 
cent of the association, and Carrizo soils about 35 
percent. Mecca soils, Indio soils, and sand dunes 
make up the remaining 15 percent. 

Rositas soils are somewhat excessively drained, 
light brownish-gray loamy coarse sands and fine 
sands. They have a substratum of pale-brown fine 
gravelly loamy coarse sand to fine sand. Carrizo 
soils are excessively drained, very pale brown very 
gravelly sands. They have a substratum of very pale 
brown very gravelly coarse sand. 

Carrizo soils are marginal for irrigated farming, 
but they provide a good source of sand and gravel 
for construction purposes. Irrigated areas of 


Rositas soils are used for vineyards, citrus, pas- 
ture, and alfalfa. Nonirrigated areas are used for 
range. Some areas are subject to occasional over- 
flow. 


3. Rositas-Carrizo Association 


Somewhat excessively drained and excessively drained 


loamy coarse sands to very gravelly sands on alluvi- 


al fans; 2 to 9 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from acid igneous rock and 
mica schist. It occurs in the Desert. The eleva- 
tion ranges from 100 to 2,000 feet. The mean annual 
precipitation is between 4 to 7 inches, and the mean 
annual air temperature between 68° and 74° F. The 
frost-free season is 210 to 270 days. The vegeta- 
tion consists mostly of desert shrubs, cactus, and 
annual grasses. 

This association occupies about 2 percent of the 
San Diego Area. Rositas soils make up about 60 per- 
cent of the association, and Carrizo soils about 25 
percent. Mecca soils and small areas of sand dunes 
make up the remaining 15 percent. 

Rositas soils are somewhat excessively drained, 
light brownish-gray loamy coarse sands and fine 
sands that have a substratum of pale-brown fine 
gravelly loamy coarse sand. Carrizo soils are ex- 
cessively drained, very pale brown very gravelly 
sands and fine sands. They have a substratum of 
very pale brown very gravelly coarse sand. 

Irrigated areas of Rositas soils are used for 
citrus, alfalfa, and pasture. Nonirrigated areas 
are used for range. Carrizo soils are too coarse 
textured for irrigated farming, but they provide a 
good source of sand and gravel for construction 
purposes. 


Group II. Excessively Drained to Well-Drained, 
Gently Sloping to Strongly Sloping Loamy Coarse 
Sands to Sandy Loams on Alluvial Fans and in Basins 
in Mountainous Areas 


The soils in this group are excessively drained 
to well-drained loamy coarse sands, coarse sandy 
loams , and sandy loams. They formed in material 
derived from granitic rock. Slopes range from 2 to 
15 percent. 

The elevation ranges from 2,500 to 4,500 feet. 
The average annual precipitation is between 11 and 
22 inches, and the average annual air temperature 
between 56° and 59° F. The frost-free season is 150 
to 200 days. The vegetation consists of annual 
grasses and forbs, shrubs, and scattered California 
oaks. 

These soils are used mainly for range. A limited 
acreage is used for dryfarmed hay and grain. 

Two associations of the San Diego Area are in 
this group. They represent 4 percent of the Area. 


4. Mottsville-Bull Trail Association 


Excessively drained to well-drained loamy coarse 


sands and sandy loams on alluvial fans and in basins; 
2 to 15 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from granitic rock and old 
granitic sand. It occurs in the Mountains. The 
elevation ranges from 2,500 to 4,500 feet. The mean 
annual precipitation is between 14 and 22 inches, 
and the mean annual air temperature between 56° and 
59° F. The frost-free season is 150 to 200 days. 
The vegetation consists of soft chess, stipa, flat- 
top buckwheat, ripgut brome, annual forbs and 
grasses, and a few California live oaks. 

This association occupies about 2 percent of the 
San Diego Area. Mottsville soils make up about 60 
percent of the association, and Bull Trail soils 
about 30 percent. Calpine and La Posta soils make 
up the remaining 10 percent. 

Mottsville soils are excessively drained, gray- 
ish-brown loamy coarse sands. They have a substra- 
tum of brown loamy coarse sand. Bull Trail soils 


are well-drained, grayish-brown sandy loams. They 
have a subsoil of brown sandy clay loam. Below this 
is pale-brown sand. 

These soils are used mostly for range. A few 


small areas are seeded to grain for hay or pasture. 


5. Mottsville-Calpine Association 


Excessively drained to well-drained loamy coarse 
sands and coarse sandy loams on alluvial fans; 2 to 


15 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from granitic rock. It 
occurs in the Mountains. The elevation ranges from 
2,500 to 4,500 feet. The mean annual precipitation 
is between 8 and 20 inches, and the mean annual air 
temperature between 56° and 59° F. The frost-free 
season is 150 to 200 days. The vegetation consists 
of chamise, scrub oak, manzanita, sagebrush, flattop 
buckwheat, annual grasses and forbs, and a few 
California live oaks. 

This association occupies about 2 percent of the 
San Diego Area. Mottsville soils make up about 60 
percent of the association, and Calpine soils about 
30 percent. Bull Trail, Kitchen Creek, and La Posta 
soils make up the remaining 10 percent. 

Mottsville soils are excessively drained, gray- 
ish-brown loamy coarse sands. They have a substra- 
tum of brown loamy coarse sand. Calpine soils are 
well-drained, dark grayish-brown coarse sandy loams. 
They have a subsoil of brown coarse sandy loam and 
a substratum of brown, stratified sand and gravel. 

These soils are used mostly for range. Smali 
areas are seeded to grain for hay and pasture. 


Group III. Excessively Drained to Moderately Well 
Drained, Nearly Level to Moderately Sloping Loamy 
Sands to Clays on Alluvial Fans and Alluvial Plains 
in Foothill and Coastal Plain Areas 


The soils in this group are excessively drained 
to moderately well drained sands, loamy sands, sandy 
loams, gravelly sandy loams, clay loams, and clays. 
They formed in material derived from marine sand- 
stone and shale and granitic rock. Slopes range 
from 0 to 9 percent. 

The elevation ranges from near sea level to 
2,000 feet. The average annual rainfall is between 
10 to 18 inches, and the average annual air temper- 
ature between 60° and 62° F. The frost-free season 
is 240 to 340 days. The vegetation consists of an- 
nual grasses and forbs, shrubs, and scattered oaks. 

These soils are used for flowers, citrus, truck 
crops, nursery stock, and range. Urbanization is 
expanding in many areas. 

Two associations of the San Diego Area are in this 
group. They represent about 4 percent of the Area. 


6. Salinas-Corralitos Association 


Moderately well drained to somewhat excessively 
drained clays, clay loams, and loamy sands on allu- 


vial fans; 0 to 9 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from marine sandstone and 
sediments washed from adjacent soils. It is on the 
Coastal Plains. The elevation ranges from 25 to 300 
feet. The mean annual precipitation is between 10 
and 14 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 300 
to 340 days. There is only light frost in winter. 
The vegetation consists mostly of red brome, ripgut 
brome, flattop buckwheat, sumac, annual grasses and 
forbs, and scattered trees. 

This association occupies about 1 percent of the 
San Diego Area. Salinas soils make up about 60 per- 
cent of the association, and Corralitos soils about 
30 percent. Chino and Tujunga soils make up the 
remaining 10 percent. 

Salinas soils are well drained and moderately 
well drained, dark grayish-brown clay loams or clays. 
They have a substratum of very dark grayish-brown 
clay loam and clay. Corralitos soils are somewhat 
excessively drained, grayish-brown loamy sands. 

They have a substratum of brown loamy sand. 

These soils are used mostly for flowers and truck 
crops; a large variety of flowers and vegetables is 
grown under intensive management. Urbanization is ad- 
vancing into this association along the coastal area. 


7. Visalia-Tujunga Association 


Moderately well drained and excessively drained 
sandy loams to sands on alluvial fans and alluvial 
plains; 0 to 9 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived predominantly from granitic 


rock. It is on the Coastal Plains and in the Foot- 
hills. The elevation ranges from sea level to 2,000 
feet. The mean annual precipitation is between 10 


and 18 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 
240 to 320 days. The vegetation consists mostly 
of annual grasses and forbs and a few scattered 
oaks. 


This association occupies about 3 percent of the 
San Diego Area. Visalia soils make up about 60 per- 
cent of the association, and Tujunga soils about 25 
percent. Ramona, Placentia, Fallbrook, and Vista 
soils and Clayey alluvial land make up the remain- 
ing 15 percent. 


Visalia soils are moderately well drained, dark 
grayish-brown sandy loams or gravelly sandy loams. 
They have a substratum of dark grayish-brown sandy 
loam or gravelly sandy loam. Tujunga soils are ex- 
cessively drained, brown sands. They have a sub- 
stratum of pale-brown sand. 


These soils are used mostly for truck crops, 
flowers, citrus, nursery stock, and range. Flowers 
and nursery stock are grown near the coast. Citrus 
and truck crops are grown inland as well as in the 
coastal area. Urban, industrial, and recreational 
uses are increasing, even though flooding is a haz- 
ard in some parts of this association. 


Group IV. Somewhat Excessively Drained to Moderate- 
ly Well Drained, Nearly Level to Steep Loamy Coarse 
Sands to Clay Loams on Terraces in Foothill and 
Coastal Plain Areas 


The soils in this group are somewhat excessively 
drained to moderately well drained loamy coarse 
sands to gravelly clay loams that have a loamy 
coarse sand to clay subsoil. In some areas these 
soils are underlain by a hardpan. They formed in 
alluvium derived from a variety of rocks. Slopes 
are generally between 2 and 15 percent but range 
from 0 to 50 percent. 

The elevation ranges from near sea level to 
1,800 feet. The average annual rainfall is between 
10 and 18 inches, and the average annual air temper- 
ature between 60° and 62° F. The frost-free season 
is 260 to 350 days. The vegetation consists of an- 
nual grasses and forbs, shrubs, and a few scattered 
oaks. 


The soils on the Coastal Plains are used for 
irrigated citrus, truck crops, flowers, and avoca- 
dos, and those in the Foothills for irrigated citrus 
and pasture. Undeveloped areas are used for range. 
Urban use is increasing. 


Five associations of the San Diego Area are in 
this group. They make up about 11 percent of the 
Area. 


8. Ramona-Placentia Association 


Well drained and moderately well drained sandy loams 
that have a subsoil of sandy clay loam to sandy clay 


over granitic alluvium; 2 to 15 percent slopes 


This association is made up of soils that devel- 
oped in alluvium derived from granitic rocks. It 
is in the Foothills. The elevation ranges from 200 
to 1,800 feet. The mean annual precipitation is 
between 14 and 18 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 260 to 320 days. The vegetation consists 
mostly of soft chess, wild oats, filaree, barley, 
chamise, annual forbs, and a few scattered oaks. 

This association occupies about 2 percent of the 
San Diego Area. Ramona soils make up about 55 per- 
cent of the association, and Placentia soils about 
35 percent. Bonsall, Fallbrook, and Visalia soils 
make up the remaining 10 percent. 

Ramona soils are well drained. They have a sur- 
face layer of yellowish-brown sandy loam and gra- 
velly sandy loam and a subsoil of brown sandy clay 
loam. Placentia soils are moderately well drained. 
They have a surface layer of brown sandy loam and a 
subsoil of brown sandy clay. Both soils overlie 
yellowish-brown coarse sandy loam to sandy clay 
loam. 

These soils are used for citrus, pasture, dry- 
farmed grain, and range. Urban use is increasing. 


9. Marina-Chesterton Association 


Somewhat excessively drained to moderately well 
drained loamy coarse sands and fine sandy loams that 


have a subsoil of sandy clay over a hardpan; 2 to 15 
percent slopes 


This association is made up of soils that devel- 
oped in ferruginous, windworked, weakly consolidat- 
ed sand. It occurs on broad rolling ridges par- 
allel to the coast. The elevation ranges from sea 
level to 400 feet. The mean annual precipitation 
is between 10 and 14 inches, and the mean annual 


air temperature between 60° and 62° F. The frost- 
free season is 330 to 350 days. The winter growing 
season has infrequent light frosts. Semitropical 


plants and winter vegetables are seldom damaged. 
The vegetation consists mostly of chamise, sumac, 
black sage, flattop buckwheat, and annual grasses 
and forbs. 

This association occupies about 
survey area. Marina soils make up 
of the association, and Chesterton soils about 35 
percent. Las Flores and Huerhuero soils and Coast- 
al beaches make up the remaining 20 percent. 

Marina soils are somewhat excessively drained. 
They have a surface layer of dark yellowish-brown 
loamy coarse sand and a subsoil of strong-brown 
loamy coarse sand. Chesterton soils are moderately 
well drained. They have a surface layer of brown 
fine sandy loam, a subsoil of mottled red, brown, 
and gray sandy clay, and below this, an iron-silica 
cemented hardpan. 


2 percent of the 
about 45 percent 
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The soils of this association are used for truck 
crops, flowers, citrus, and avocados. Urban use is 
increasing along the coast. 


10. Huerhuero-Stockpen Association 


Moderately well drained loams to gravelly clay 


loams that have a subsoil of clay or gravelly clay; 
0 to 9 percent slopes 


This association is made up of soils that devel- 
oped on marine terraces in sandy to clayey marine 
sediments. It occurs on the Coastal Plains. The 
elevation ranges from sea level to 400 feet. The 
mean annual precipitation is between 10 and 12 in- 
ches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 300 to 
350 days. The vegetation consists of tarweed, 
Russian-thistle, wild oats, red brome, and other 
annual grasses and forbs. 

This association occupies about 2 percent of the 
survey area. Huerhuero soils make up about 75 per- 
cent of this association, and Stockpen soils about 
15 percent. Las Flores soils, Olivenhain soils, 
and Urban land make up the remaining 10 percent. 

Huerhuero soils have a surface layer of brown 
loam and a subsoil of brown clay. Stockpen soils 
have a surface layer of light-gray gravelly clay 
loam and a subsoil of gray gravelly clay. Both 
soils overlie yellowish-brown loamy sand to olive- 
gray clay. 

These soils are used for truck crops, flowers, 
housing developments, and range. Damage from win- 
ter frost is slight. 


ll. 


Well-drained cobbly loams and gravelly loams that 


have a gravelly clay subsoil over a hardpan; 2 to 9 
percent slopes 


This association is made up of undulating to 
gently rolling soils that formed on gravelly marine 
terraces. It occurs on the Coastal Plains. Typi- 
cally, there are many broad-based hummocks, locally 
called mimamounds. The elevation ranges from 200 
to 500 feet. The mean annual precipitation is be- 
tween 10 and 15 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 290 to 330 days. The vegetation consists 
mostly of chamise, flattop buckwheat, sumac, scrub 
oak, and annual forbs and grasses. 

This association occupies about 1 percent of the 
survey area. Redding soils make up about 90 per- 
cent of the association. Olivenhain soils, Chester- 
ton soils, and small areas of Terrace escarpments 
make up the remaining 10 percent. 

Redding soils have a surface layer of light- 
brown cobbly loam and gravelly loam, a subsoil of 
red gravelly clay, and below this, an iron-silica 
cemented hardpan. The pan is not uniform or contin- 
uous. Following normal rainy periods, water is pond- 
ed in areas between the mounds. 


Redding Association 


These soils are of little value for farming and 
ranching. Open areas are mainly idle. Industrial 
and urban developments occupy large areas and are 
continuing to expand in the area of Clairemont and 
Miramar. 


12. Redding-Olivenhain Association 


Weli-drained gravelly loams and cobbly loams that 
have a subsoil of gravelly clay and very cobbly 


clay over a hardpan or cobbly alluvium; 9 to 50 
percent slopes 


This association is made up of soils that devel- 
oped on old gravelly and cobbly marine terraces 
deeply dissected by numerous drainageways. It 
occurs on the Coastal Plains. It is characterized 
by tortuous divides and deep V-shaped valleys that 
have steep side slopes. The elevation ranges from 
100 to 600 feet. The mean annual precipitation is 
between 10 and 16 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 290 to 330 days. The vegetation consists 
of chamise, sumac, flattop buckwheat, sugarbush, 
and annual forbs and grasses. 

This association occupies about 4 percent of the 
San Diego Area. Redding soils make up about 45 per- 
cent of the association, and Olivenhain soils about 
40 percent. Huerhuero soils, Gaviota soils, and 
Terrace escarpments make up the remaining 15 per- 
cent. 

Redding soils have a surface layer of light- 
brown cobbly loam and gravelly loam, a subsoil of 
red gravelly clay, and, below this, an iron-silica 
cemented hardpan. The hardpan is not continuous; 
generally it does not occur at the base of steep 
slopes. Olivenhain soils have a surface layer of 
brown cobbly loam and a subsoil of reddish-brown 
very cobbly clay. They are underlain by cobbly 
loam alluvium. 

These soils are used for watershed and military 
testing grounds. A limited acreage is in range. 

In a few small areas, the landscape has been re- 
shaped and used for urban developments. Urban de- 
velopment is difficult because of the gravelly and 
cobbly texture, the steep topography, and the hard- 
pan. 


Group V. Excessively Drained to Well-Drained, Mod- 
erately Sloping to Very Steep Loamy Coarse Sands to 
Loams on Uplands in Mountainous Areas 


The soils in this group are excessively drained 
to well-drained loamy coarse sands to loams. They 
formed in material derived from mica schist, gabbro, 
granodiorite, and quartz diorite. Slopes range 
from 5 to 75 percent. In many areas these soils are 
eroded. In most areas rock outcrops or stones cover 
2 to 10 percent of the surface. 

The elevation ranges mainly from 2,000 to 6,000 
feet. Some peaks rise above 6,000 feet. The aver- 
age annual precipitation is between 12 and 38 inch- 
es, and the average annual air temperature between 


53° and 58° F. The frost-free season is 135 to 230 
days. The vegetation consists mainly of coniferous 
woodland or chaparral and an understory of annual 
grasses and forbs. 

These soils are used for range, wildlife habitat, 
and watershed. Some small areas are used for apple 
and pear orchards. Others are used as recreational 
areas and cabin sites. 

Seven of the associations in the San Diego Area 
are in this group. They occupy about 26 percent of 
the Area. 


13. Holland-Boomer Association, Stony 


Well-drained stony fine sandy loams and stony loams 
that have a subsoil of sandy clay loam and stony 
clay loam over weathered micaceous schist and de- 
composed gabbro; 9 to 60 percent slopes 


This association is made up of strongly sloping 
to very steep soils that developed in material wea- 
thered in place from mica schist and gabbro. It 
occurs in the Mountains. The elevation ranges from 
3,200 to 5,600 feet. The mean annual precipitation 
is between 25 and 38 inches, and the mean annual 
air temperature between 53° and 56° F. The frost- 
free season is 135 to 200 days. The vegetation is 
chiefly coniferous woodland, shrubs, and an under- 
story of annual and perennial grasses. 

This association occupies about 3 percent of the 
San Diego Area. Holland soils make up about 50 per- 
cent of the association, and Boomer soils about 35 
percent. Sheephead soils, La Posta soils, and rock 
land make up the remaining 15 percent. 

Holland soils have a surface layer of yellowish- 
brown stony fine sandy loam and fine sandy loam and 
a subsoil of brown sandy clay loam. Below this is 
weathered micaceous schist. Boomer soils have a 
surface layer of reddish-brown stony loam and loam 
and a subsoil of yellowish-red stony clay loam. Be- 
low this is decomposed gabbro. A few boulders and 
rock outcrops occur throughout the association. 

These soils are used mainly for range, woodland, 
wildlife habitat, and watershed. A few small areas 
are used for apple and pear orchards. Wooded areas 
are used as recreational areas and as sites for 
summer cottages. 


14. Crouch Association, Rocky 


Well-drained coarse sandy loams over weathered 


granodiorite; 9 to 30 percent slopes 


This association is made up of soils that devel- 
oped in material weathered from granodiorite. It oc- 
curs in the Mountains. The elevation ranges mainly 
from 3,000 to 6,000 feet. Some peaks rise above 
6,000 feet. The mean annual precipitation is be- 
tween 20 and 35 inches, and the mean annual air tem- 
perature between 53° and 55° F. The frost-free sea- 
son is 135 to 175 days. The vegetation consists of 
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open stands of mixed coniferous and deciduous trees 
and an understory of shrubs and grasses. 

This association occupies 2 percent of the San 
Diego Area. Crouch soils make up about 90 percent 
of the association. Holland soils, La Posta soils, 
and Loamy alluvial land make up the remaining 10 
percent. 

Crouch soils have a surface layer of dark gray- 
ish-brown coarse sandy loam and a subsoil of yellow- 
ish-brown sandy loam. They overlie weathered grano- 
diorite that is several feet thick. Rock outcrops, 
stones, and boulders cover about 2 to 10 percent of 
the surface. 

These soils are used mainly for range, wildlife 
habitat, and watershed. The woodland on this asso- 
ciation is of little or no importance in the pro- 
duction of timber. Wooded areas are used as recre- 
ational areas and as sites for summer cottages. 


15. Crouch Association, Rocky 


Well-drained coarse sandy loams over weathered 
granodiorite; 30 to 75 percent slopes 


This association is made up of soils that devel- 
oped in material derived from granodiorite. It 
occurs in the Mountains. The elevation ranges from 
3,000 to 8,000 feet. The mean annual precipitation 
is between 20 and 35 inches, and the mean annual 
air temperature between 53° and 55° F. The frost- 
free season is 135 to 175 days. The vegetation con- 
sists of open stands of mixed coniferous and decid- 
uous trees and an understory of shrubs and grasses. 

This association occupies 2 percent of the San 
Diego Area. Crouch soils make up about 85 percent 
of the association. La Posta soils, Sheephead 
soils, and areas of rock land make up the remaining 
15 percent. 

Crouch soils have a surface layer of dark gray- 
ish-brown coarse sandy loam and a subsoil of yellow- 
ish-brown sandy loam. They overlie weathered grano- 
diorite that is several feet thick. Rock outcrops 
and boulders cover about 2 to 10 percent of the 
surface. 

These soils are used mostly for range, wildlife 
habitat, watershed, and recreational areas. The 
woodland on this association is of little or no im- 
portance in the production of timber. 


16. La Posta-Kitchen Creek Association, Rocky, 
Eroded 


Somewhat excessively drained loamy coarse sands over 


decomposed granodiorite; 5 to 15 percent slopes 


This association is made up of soils that devel- 
oped in material derived from granitic rock. It 
occurs on uplands in the Mountains. The elevation 
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ranges from 2,000 to 4,500 feet. The mean annual 
precipitation is between 12 and 20 inches, and the 
mean annual air temperature between 56° and 58° F. 
The frost-free season is 160 to 190 days. The ve- 
getation consists of chaparral, mainly chamise, red 
shank, scrub oak, and flattop buckwheat. 

This association occupies about 2 percent of the 
San Diego Area. La Posta soils make up about 70 
percent of the association, and Kitchen Creek about 
20 percent. Mottsville and Tollhouse soils make up 
the remaining 10 percent. 

La Posta soils have a surface layer of grayish- 
brown loamy coarse sand and a substratum of brown 
loamy coarse sand. Below this is decomposed grano- 
diorite. Rock outcrops and boulders cover 2 to 10 
percent of the surface. Kitchen Creek soils have a 
surface layer of dark-brown loamy coarse sand and a 
subsoil of pale-brown coarse sandy loam. Below this 
is decomposed granodiorite. 

These soils are used mainly for range, wildlife 
habitat, and watershed. Large areas would be suit- 
able for farming or for housing developments if 
water could be made available. 


17. Tollhouse-La Posta-Rock Land Association, 
Eroded 


Excessively drained and somewhat excessively drained 


coarse sandy loams and loamy coarse sands over gra- 
nitic rock, and areas of rock land; 9 to 65 percent 
slopes 


This association is made up of soils that devel- 
oped in material derived from decomposed granodio- 
rite. It occurs on uplands in the Mountains. The 
elevation ranges from 2,000 to 5,000 feet. The mean 
annual precipitation is between 15 and 20 inches, 
and the mean annual air temperature between 56° and 
58° F. The frost-free season is 140 to 190 days. 
The vegetation is mainly chaparral and a few annual 
grasses and forbs. 

This association occupies about 9 percent of the 
San Diego Area. Tollhouse soils make up about 45 
percent of the association, La Posta soils about 35 
percent, and Acid igneous rock land about 10 per- 
cent. Sheephead and Mottsville soils make up the 
remaining 10 percent. 

Tollhouse soils are excessively drained. They 
have a surface layer of dark grayish-brown coarse 
sandy loam that is underlain by hard granitic rock. 
La Posta soils are somewhat excessively drained. 
They have a surface layer of grayish-brown loamy 
coarse sand and a substratum of brown loamy coarse 
sand that is underlain by weathered granodiorite. 
Rock land consists of areas where 50 to 90 percent 
of the surface is covered with boulders and outcrops 
of acid igneous rock. Very shallow soil material 
occurs in pockets between the rocks. 

The soils of this association are used mainly 
for range, watershed, and wildlife habitat. 


18. Sheephead Association, Rocky 


Well-drained cobbly fine sandy loams over fractured 


mica schist; 9 to 65 percent slopes 


This association is made up of soils that devel- 
oped in material derived from mica schist. It oc- 
curs in the Mountains. The elevation ranges from 
3,000 to 6,000 feet. The mean annual precipitation 
is between 20 and 30 inches, and the mean annual air 
temperature between 56° and 58° F. The frost-free 
season is 160 to 185 days. The vegetation is chap- 
arral, including chamise and manzanita, and a few 
annual grasses. 

This association occupies about 1 percent of the 
San Diego Area. Sheephead soils make up about 70 
percent of the association. Tollhouse and Holland 
soils make up the remaining 30 percent. 

Sheephead soils have a surface layer of dark 
grayish-brown cobbly fine sandy loam. Below this is 
fractured mica schist. Rock outcrop covers 2 to 10 
percent of the surface. 

These soils are used mainly for range, watershed, 
and wildlife habitat. 


19. Sheephead, Rocky-Bancas Association 


Well-drained cobbly fine sandy loams and stony loams 


over mica schist and quartz diorite; 30 to 65 per- 
cent slopes 


This association is made up of soils that devel- 
oped in material weathered in place from mica schist 
and quartz diorite. It occurs in the Mountains. 

The elevation ranges mainly from 2,000 to 6,000 

feet. It is less than 1,000 feet on a small acreage 
of Bancas soils. The mean annual precipitation is 
between 18 and 30 inches, and the mean annual air 
temperature between 56° and 58° F. The frost-free 
season is about 160 to 230 days. The vegetation 
consists of chamise, manzanita, scrub oak, ceanothus, 
California sagebrush, and annual forbs and grasses. 

This association occupies about 7 percent of the 
San Diego Area. Sheephead soils make up about 55 
percent of the association, and Bancas about 30 per- 
cent. Tollhouse soils, Las Posas soils, La Posta 
soils, and small areas of rock land make up the re- 
maining 15 percent. 

Sheephead soils have a surface layer of dark 
grayish-brown cobbly fine sandy loam. Below this is 
fractured mica schist. Rock outcrop covers 2 to 10 
percent of the surface. Bancas soils have a surface 
layer of brown stony loam and a subsoil of yellow- 
ish-red clay loam. This is underlain by decomposed 
granitic rock. 

These soils are used for range, watershed, and 
wildlife habitat. 


Group VI. Excessively Drained to Moderately Well 
Drained, Gently Sloping to Very Steep Sandy Loams to 


Silt Loams on Uplands in Foothill Areas 


The soils in this group are excessively drained 
to moderately well drained sandy loams to silt loams 
that have a coarse sandy loam to clay subsoil. They 
are derived from granitic rock, gabbro, tonalite, 
metavolcanic rock, and metasedimentary rock. Rock 
outcrops or stones cover up to 10 percent of the 
surface in many areas. Slopes range from 2 to 75 
percent. 

The elevation ranges from 200 to 3,500 feet. 

The average annual rainfall is between 12 and 20 
inches, and the average annual air temperature be- 
tween 59° and 64° F. The frost-free season is 240 
to 340 days. The vegetation consists chiefly of a 
chaparral-type cover and an understory of annual 
grasses and shrubs. An oak-savannah type cover 
grows on the more gentle slopes. Scattered oaks and 
other tree species grow along drainageways and in 
areas where water collects. 

These soils are used for citrus, irrigated field 
crops, avocados, range, wildlife habitat, watershed, 
and recreational areas. Urban use is increasing in 
some areas. 

Seven associations of the San Diego Area are in 
this group. They make up 30 percent of the Area. 


20. Fallbrook-Bonsall Association 


Well drained and moderately well drained sandy 
loams that have a subsoil of sandy clay loam and 


clay loam over decomposed granodiorite; 2 to 9 per- 
cent slopes 


This association is made up of soils that devel- 
oped in material weathered in place from granitic 


rock. It occurs on uplands and in swales in the 
Foothills. The elevation ranges from 200 to 2,500 
feet. The mean annual precipitation is between 12 


and 18 inches, and the mean annual air temperature 
between 60° and 64° F. The frost-free season is 
260 to 340 days. The vegétation consists of annual 
grasses, oak-savannah, chaparral, and forbs. 

This association occupies about 1 percent of the 
San Diego Area. Fallbrook soils make up about 50 
percent of the association, and Bonsall soils about 
25 percent. Cieneba, Vista, and Visalia soils make 
up the remaining 25 percent. 

Fallbrook soils are well drained. They have a 
surface layer of brown sandy loam and a subsoil of 
reddish-brown sandy clay loam. Bonsall soils are 
moderately well drained. They have a surface layer 
of brown sandy loam and a subsoil of yellowish-brown 
heavy clay loam. The underlying decomposed grano- 
diorite is several feet thick. 

These soils are used chiefly for citrus, crop- 
land, and range. Urban development is expanding in 
areas near Ramona. 
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21. Fallbrook-Vista Association, Rocky 


Well-drained sandy loams and coarse sandy loams that 
have a subsoil of sandy clay loam and sandy loam 


over decomposed granodiorite; 9 to 30 percent 
slopes 


This association is made up of soils that devel- 
oped in material weathered from granitic rock. It 
occurs on uplands in the Foothills. The elevation 
ranges from 200 to 2,500 feet. The mean annual pre- 
cipitation is between 14 and 18 inches, and the mean 
annual air temperature between 60° and 64° F. The 
frost-free season is 260 to 320 days. The vegeta- 
tion consists of white and black sage, sumac, flat- 
top buckwheat, soft chess, wild oats, forbs, and a 
few California live oaks. 

This association occupies about 6 percent of the 
San Diego Area. Fallbrook soils make up about 45 
percent of the association, and Vista soils about 40 
percent. Cieneba, Visalia, and Bonsall soils make 
up the remaining 15 percent. 

Fallbrook soils have a surface layer of brown 
sandy loam and a subsoil of reddish-brown sandy clay 
loam. Vista soils have a surface layer of dark- 
brown coarse sandy loam and a subsoil of dark-brown 
sandy loam. Both soils are underlain by deeply 
weathered granodiorite. Rock outcrops and boulders 
cover 2 to 10 percent of this association. 

These soils are used chiefly for avocados, cit- 
rus, and range. Small areas are used for irrigated 
pasture and field crops. Urban development is ex- 
panding in areas near Escondido, Vista, Rancho Ber- 
nardo, and Fallbrook. 


22. Las Posas Association, Stony 


Well-drained stony fine sandy loams that have a clay 


subsoil over decomposed gabbro; 9 to 65 percent 
slopes 


This association is made up of soils that devel- 
oped in material weathered in place from gabbro. It 
occurs in the Mountains and the Foothills. The ele- 
vation ranges from 200 to 3,000 feet. The mean an- 
nual precipitation is between 12 and 18 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 240 to 320 days. The 
vegetation consists mainly of ceanothus, chamise, 
California sagebrush, and other chaparral species. 

This association occupies about 4 percent of the 
San Diego Area. Las Posas soils make up 80 percent 
of the association. Cieneba and Fallbrook soils 
make up the remaining 20 percent. 

Las Posas soils have a surface layer of reddish- 
brown stony fine sandy loam and a subsoil of red 
light clay. Below this is decomposed gabbro that 
is many feet thick. 

These soils are used mainly for range and water- 
shed. A few areas in the Foothills are used for 
orchards and cropland. 
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23. Cieneba-Fallbrook Association, Very Rocky 


Excessively drained to well-drained coarse sandy 


loams and sandy loams that have a sandy clay loam 


subsoil over decomposed granodiorite; 9 to 75 per- 
cent slopes 


This association is made up of soils that devel- 
oped in material weathered in place from decomposed 
tonalite or granodiorite. It occurs in the Foot- 
hills. The elevation ranges from 200 to 3,000 feet. 
The mean annual precipitation is between 14 and 20 
inches, and the mean annual air temperature between 
60° and 64° F. The frost-free season is 250 to 320 
days. The vegetation consists of chamise, Califor- 
nia sagebrush, ceanothus, flattop buckwheat, and an- 
nual grasses and forbs. Scattered oaks grow along 
drainageways and on some north-facing slopes. 

This association represents about 13 percent of 
the San Diego Area. Cieneba soils make up about 60 
percent of the association, and Fallbrook soils 
about 25 percent. Vista soils, Las Posas soils, and 
small areas of rock land make up the remaining 15 
percent. 

Cieneba soils are excessively drained. They 
have a surface layer of brown coarse sandy loam and 
are underlain by decomposed granodiorite. Fallbrook 
soils are well drained. They have a surface layer 
of brown sandy loam, a subsoil of reddish-brown 
sandy clay loam, and below this, decomposed grano- 
diorite. Rock outcrops and boulders cover 2 to 25 
percent of the surface. 

These soils are used mainly for range and water- 
shed. Selected areas of deeper soils that are free 
of rock outcrop are used for orchards. 


24. Exchequer, Rocky-Blasingame Association 


Well-drained silt loams and stony loams over meta- 
volcanic rock; 30 to 75 percent slopes 


This association is made up of soils that devel- 
oped in material weathered in place from metavolcan- 
ic rock. It occurs in the Foothills. The elevation 
ranges from 400 to 3,000 feet. The mean annual pre- 
cipitation is between 14 and 20 inches, and the mean 
annual air temperature between 60° and 62° F. The 
frost-free season is 240 to 280 days. The vegeta- 
tion is predominantly chaparral; there are a few 
oaks along the drainageways. 

This association occupies about 1 percent of the 
San Diego Area. Exchequer soils make up about 60 
percent of the association, and Blasingame soils 
about 30 percent. The Friant and Cieneba soils make 
up the remaining 10 percent. 

Exchequer soils have a surface layer of yellow- 
ish-red silt loam and are underlain by whitish and 
greenish, hard metavolcanic rock. Rock outcrop cov- 
ers 2 to 10 percent of the surface. Blasingame 
soils have a surface layer of brown stony loam and 


loam, a subsoil of reddish-brown stony clay loan, 
and below this, weathered metavolcanic rock. 

These soils are used chiefly for range, water- 
shed, and wildlife habitat. 


25. Exchequer-San Miguel Association, Rocky 


Well-drained silt loams over metavolcanic rock; 30 


to 75 percent slopes 


This association is made up of soils that devel- 
oped in hard metavolcanic rock. It occurs in the 
Foothills. The elevation ranges from 400 to 3,300 
feet. The mean annual precipitation is between 13 
and 20 inches, and the mean annual air temperature 
between 59° and 62° F. The frost-free season is 
240 to 280 days. The vegetation is mainly chapar- 
ral, consisting of chamise, ceanothus, flattop buck- 
wheat, and California sagebrush. 

This association occupies about 2 percent of the 
San Diego Area. Exchequer soils make up about 45 
percent of the association, and San Miguel soils 
about 45 percent. Cieneba soils, Friant soils, and 
rock land make up the remaining 10 percent. 

Exchequer soils have a surface layer of yellow- 
ish-red silt loam and are underlain by hard metavol- 
canic rock. San Miguel soils have a surface layer 
of light yellowish-brown silt loam, a subsoil of 
strong-brown clay, and below this, hard metavolcanic 
rock. Rock outcrop covers 2 to 10 percent of the 
surface. 

These soils are used for range and watershed. 


26. Friant-Escondido Association, Eroded 


Well-drained fine sandy loams and very fine sandy 


loams over metasedimentary rock; 30 to 70 percent 
slopes 


This association is made up of soils that devel- 
oped in material weathered from relatively hard meta- 
sedimentary rock. It occurs in the Foothills. The 
elevation ranges from 400 to 3,500 feet. The mean 
annual precipitation is between 12 and 20 inches, 
and the mean annual air temperature between 59° and 
62° F. The frost-free season is 240 to 310 days. 
The vegetation consists of California sagebrush, 
flattop buckwheat, white sage, a few scattered oaks, 
and annual grasses and forbs. 

This association occupies 3 percent of the San 
Diego Area. Friant soils make up about 65 percent 
of the association, and Escondido soils about 20 
percent. Cieneba soils, Exchequer soils, Fallbrook 
soils, and small areas of rock land make up the re- 
maining 15 percent. 

Friant soils have a surface layer of brown fine 
sandy loam. Below this is gray, hard, fine-grained 
metasedimentary rock. Escondido soils have a sur- 
face layer of dark-brown very fine sandy loam, a 


subsoil of brown very fine sandy loam, and below 
this, hard metasedimentary rock. 

These soils are used mainly for range and water- 
shed. Small selected areas of the deeper soils are 
used for citrus orchards and field crops. 


Group VII. Well Drained and Moderately Well Drained, 


Moderately Sloping to Very Steep Loamy Fine Sands to 
Clays on Uplands in Coastal Plain Areas 


The soils in this group are well drained and 
moderately well drained loamy fine sands to clays. 
They formed in material derived from marine sand- 
stone and shale and breccia. In some places the 
soils that have a surface layer of loamy fine sand 
and loam have a sandy clay and clay subsoil. Slopes 
range from 5 to 75 percent. 

The elevation ranges from near sea level to 
1,800 feet. The average annual rainfall is between 
10 and 16 inches, and the average annual air temper- 
ature between 60° and 62° F. The frost-free season 
is 280 to 350 days. The vegetation consists of an- 
nual grasses and forbs and scattered shrubs. Shrubs 
are predominant in areas of shallow or eroded soils. 

These soils are used for truck crops, citrus, 
dryfarmed grain, range, watershed, and wildlife hab- 
itat. Urban and industrial uses are increasing. 

Five associations of the San Diego Area are in 
this group. They represent 8 percent of the Area. 


27.  Diablo-Altamont Association 


Well-drained clays; 5 to 15 percent slopes 


This association is made up of soils that devel- 
oped in material derived from soft marine sandstone 


and shale. It occupies rolling uplands on the Coast- 
al Plains. The elevation ranges from 100 to 600 
feet. The mean annual precipitation is between 10 


and 14 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 300 
to 340 days. The winter growing season has only 
light frost. The vegetation consists of annual 
grasses and forbs and small thickets of brush. 

This association occupies about 1 percent of the 
San Diego Area. Diablo soils make up 45 percent of 
the association, and Altamont soils 45 percent. 
Linne and Olivenhain soils make up the remaining 10 
percent. 

Diablo soils are dark-gray clays. Altamont soils 
are dark-brown clays. These soils overlie light 
yellowish-brown or light-gray marine sandstone and 
shale that range from noncalcareous to strongly 
calcareous. 

These soils are used mostly for truck crops, 
range, and housing developments. A few small areas 
are used for dryfarmed barley. The occasional light 
frosts cause very little damage to winter vegeta- 
bles. Urban and industrial uses are increasing in 
the southwestern part of the county. 
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28. Diablo-Linne Association 


Well-drained clays and clay loams; 15 to 50 percent 
slopes 


This association is made up of soils that devel- 
oped in material derived from soft calcareous marine 
sandstone and shale. It occurs on uplands on the 
Coastal Plains. The elevation ranges from 100 to 
600 feet. The mean annual precipitation is between 
12 and 14 inches, and the mean annual air tempera- 
ture between 60° and 62° F. The frost-free season 
is 280 to 340 days. The vegetation consists of an- 
nual grasses and forbs, flattop buckwheat, Califor- 
nia sagebrush, sugarbush, and scrub oak. 

This association occupies about 1 percent of the 
San Diego Area. Diablo soils make up about 50 per- 
cent of the association, and Linne soils about 40 
percent. Salinas and Olivenhain soils make up most 
of the remaining 10 percent. 

Diablo soils are dark-gray clays. 
gray clay loams. These soils overlie light-gray to 
white, calcareous shale and sandstone. In many pla- 
ces the surface layer is moderately to strongly cal- 
careous. 

These soils are used mostly for range. A few 
areas are used for dryfarmed grain and irrigated 
tomatoes. Urban development is increasing in areas 
southeast of the city of San Diego. 


29. Diablo-Las Flores Association 


Well drained clays and moderately well drained loamy 
fine sands that have a subsoil of sandy clay; 9 to 


30 percent slopes 


This association is made up of soils that devel- 
oped in material derived from calcareous and noncal- 
careous marine sandstone and shale. It occurs on 
the Coastal Plains. The elevation ranges from 100 
to 600 feet. The mean annual precipitation is be- 
tween 10 and 14 inches, and the mean annual air tem- 
perature between 60° and 62° F. The frost-free sea- 
son is 300 to 340 days. The vegetation consists of 
soft chess, ripgut brome, anise, tarweed, and Aus- 
tralian saltbush. 

This association occupies about 2 percent of the 
San Diego Afea. Diablo soils make up about 45 per- 
cent of the association, and Las Flores soils about 
45 percent. Gaviota, Huerhuero, Linne, and Oliven- 
hain soils make up the remaining 10 percent. 

Diablo soils are well-drained, dark-gray clays. 
Las Flores soils are moderately well drained and 
have a surface layer of light brownish-gray loamy 
fine sand and a subsoil of grayish-brown sandy clay. 
These soils overlie light-gray, soft marine sand- 
stone and shale. 

These soils are used mostly for range. A few 
small areas are used for citrus and truck crops. 
Winter vegetables can be grown in areas of good air 
drainage. 
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Linne soils are 


30. Las Flores-Huerhuero Association, Eroded 


Moderately well drained loamy fine sands to loams 
that have a subsoil of sandy clay or clay; 9 to 30 


percent slopes 


This association is made up of soils that devel- 
oped in material derived from sandstone or marine 
sediments. It occurs on uplands on the Coastal 
Plains. The elevation ranges from sea level to 
about 500 feet. The mean annual precipitation is 
between 10 and 13 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 300 to 350 days. The vegetation consists 
of brush, forbs, and annual grasses. 

This association occupies about 2 percent of the 
San Diego Area. Las Flores soils make up about 45 
percent of the association, and Huerhuero soils 
about 40 percent. Diablo soils, Linne soils, 
Olivenhain soils, and Terrace escarpments make up 
the remaining 15 percent. 

Las Flores soils have a surface layer of light 
brownish-gray loamy fine sand and a subsoil of gray- 
ish-brown sandy clay. Huerhuero soils have a sur- 
face layer of brown loam and a subsoil of brown 
clay. Las Flores soils overlie soft sandstone and 
shaly marine sediments, and Huerhuero soils, yellow- 
ish-brown loamy sand. 

These soils are used mostly for range. A limit- 
ed acreage is used for irrigated truck crops. Ur- 
ban and industrial uses are increasing. 


31. Gaviota-Hambright Association, Eroded 


Well-drained fine sandy loams and gravelly clay 
loams over sandstone and breccia; 30 to 75 percent 
slopes 


This association is made up of soils that devel- 
oped in material derived from soft marine sandstone 
and breccia. It occurs on the Coastal Plains. The 
elevation ranges from 200 to 1,800 feet. The mean 
annual precipitation is between 10 and 16 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 280 to 330 days. 
The vegetation includes chamise, scrub oak, cactus, 
buckwheat, and annual forbs and grasses. 

This association occupies about 2 percent of the 
San Diego Area. Gaviota soils make up about 45 
percent of the association, and Hambright about 35 
percent. Linne soils, Huerhuero soils, and Rough 
broken land make up the remaining 20 percent. 

Gaviota soils have a surface layer of yellowish- 
brown fine sandy loam. Below this is semiconsoli- 
dated sandstone. Hambright soils have a surface 
layer of brown gravelly clay loam and a subsoil of 
brown gravelly heavy clay loam. They are underlain 
by shaly breccia. 

Part of the acreage is a military reservation. 
The rest is used mostly for range and watershed. 
There is little urban development. 


Group VIII. Miscellaneous Land Types of the Desert, 


Mountains, Foothills, and Coastal Plains 


The miscellaneous land types in this group vary 
considerably in soil characteristics and qualities. 
They are used only for wildlife habitat, watershed, 
and recreational areas. 

Three associations in the San Diego Area are in 
this group. They represent about 12 percent of the 
Area. 


32. Rough Broken Land-Terrace Escarpments-Sloping 
Gullied Land Association 


Steep and very steep dissected land, escarpments, 
and gullied land 


This association is made up of areas that are of 
no value for farming and ranching. It occurs in the 
Desert, in the Mountains, in the Foothills, and on 
the Coastal Plains. Some of these areas are almost 
barren; some have a moderate cover of chaparral. 

This association occupies about 2 percent of the 
San Diego Area. Rough broken land makes up about 
45 percent of the association, Terrace escarpments 
about 25 percent, and Sloping gullied land about 15 
percent. Tollhouse, Sheephead, Cieneba, and Ham- 
bright soils make up the remaining 15 percent. 

Rough broken land is deeply dissected by narrow 


V-shaped valleys and sharp tortuous divides. Many 
areas are barren and are rapidly eroding. The ve- 
getated areas have a thin mantle of soil. This 


land type formed mainly over gravelly to loamy sedi- 
ments. 
Terrace escarpments occur as steep to very steep, 
relatively even fronts of terraces and coastal 
plains. They also occur as irregular areas between 
narrow alluvial terraces and the adjoining smooth 
uplands. The underlying material consists of re- 
cent sediments or soft marine sandstone and shale. 
Sloping gullied land consists of relatively bar- 
ren areas that are dissected by numerous actively 
eroding gullies or by single deeply entrenched 
gullies that have very steep sides. In many places 


A few areas overlie weak sandstone and shale. 


the gullies are eroding into the soft sandstone, 
shale, and decomposed granite. 

These miscellaneous land types are used mainly 
for watershed. 


33.  Badland Association 
Dominantly barren eroded shales 


This association is made up of moderately slop- 
ing to steep, essentially barren areas that are 
dissected by few to numerous intermittent drainage- 
ways. It occurs in the Desert. It is underlain by 
shale, soft sandstone, and silty, sandy, and grav- 
elly sediments. Runoff is very rapid, and erosion 
is very active. Sediment yield is very high. 

This association occupies less than 1 percent of 
the San Diego Area. 

Badland makes up about 65 percent of this asso- 
ciation. Acid igneous rock land, Rough broken land, 
and sand dunes make up the remaining 35 percent. 

Badland is of no value for farming or ranching 
and of very little value for wildlife habitat or 
watershed. 


34. Rock Land Association 


Dominantly exposed bedrock and very large boulders 


This association is 50 to 90 percent exposed bed- 
rock and very large boulders. It occurs in the 
Desert, in the Mountains, and in the Foothills. 

The outcrops and boulders are chiefly granodiorite, 
quartz diorite, gabbro, mica schist, metavolcanic 
rock, and metasedimentary rock. A thin mantle of 
soil occurs in pockets between the rock outcrops. 

This association occupies more than 8 percent of 
the San Diego Area. Acid igneous rock land makes up 
75 percent of the association. Metamorphic rock land 
and other rocky soils make up the remaining 25 per- 
cent. 

Rock land has no value for farming or ranching. 
It is used mainly for watershed and wildlife habitat. 
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DESCRIPTIONS OF THE SOILS 


This section provides for those who want de- 
tailed information about the soils of the San Diego 
Area. It describes each series and the mapping 
units in each series. The approximate acreage and 
the proportionate extent of each soil are given in 
table 2. 

The description of a soil series mentions fea- 
tures that apply to all of the soils in that series. 
Unless otherwise stated, the profile described for 
the series is considered representative of all the 
soils in the series. Differences among the soils of 
one series are pointed out in the descriptions of 
the individual soils. 

Soil profiles are described by layers, or soil 
horizons, to which soil scientists assign a symbol, 
for example, Al. The symbol has a special meaning 
for soil scientists and others who make detailed 
studies of the soils. Most readers need to remember 
only that "A" designates the surface layer, "B" the 
subsoil, "C" the substratum or parent material, and 
"R" bedrock. All measurements shown in the soil 
profiles indicate the depth from the surface. 

The color of each horizon is described in words, 
such as yellowish brown, and is also indicated by a 
symbol that indicates hue, value, and chroma, for 
example, 10YR 5/4. Such symbols, which are Munsell 
color notations (10), are used by soil scientists to 
precisely evaluate the color of the soil. Unless 
otherwise noted, the colors mentioned are for dry 
soils. 

The texture of the soil refers to the content of 
sand, silt, and clay (10). Texture is determined by 
the way the soil feels when it is rubbed between the 
fingers, and it is checked by laboratory analysis. 
Each mapping unit is identified by a textural class 
name, for example, sandy loam. This name refers to 
the texture of the surface layer, or the A horizon. 

The structure of the soil indicates the arrange- 
ment of individual soil particles into larger 
grains, or aggregates, and the amount of pore space 
between the grains. Structure is described in terms 
that denote the strength or grade, the size, and the 
shape of the aggregates. For example, a layer may 
consist of soil material that has weak, fine, blocky 
structure. 

Boundaries between the horizons are described 
according to thickness and shape. The thickness is 
described as abrupt, clear, gradual, or diffuse, and 
the shape as smooth, wavy, irregular, or broken. 

Other terms used in the soil descriptions and 
other parts of the survey are defined in the Glos- 


sary. 


Acid Igneous Rock Land 


Acid igneous rock land (AcG) is rough broken ter- 
rain. The topography ranges from low hills to very 
steep mountains. Large boulders and rock outcrops 
of granite, granodiorite, tonalite, quartz diorite, 
gabbro, basalt, or gabbro diorite cover 50 to 90 per- 
cent of the total area. The soil material is loam 
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to loamy coarse sand in texture and is very shallow 
over decomposed granite or basic igneous rock. Ina 
few places there are pockets of deep soil between 
the rocks. 

The vegetation varies according to the elevation 
and the climate. In the foothills, the vegetation 
is mainly a sparse cover of sumac, sugarbush, cha- 
mise, and ceanothus. In the mountains, chamise, 
manzanita, red shank, ceanothus, and oak brush are 
the common species. In the desert, a very sparse 
cover of desert shrubs, cactus, and grasses is typi- 
cal. Approximately 7,200 acres in the desert is 90 
percent exposed, rounded granitic rock. Many areas 
in the desert are practically barren and have very 
rapid runoff. 

Acid igneous rock land is of no value for farm- 
ing. It can be used for wildlife habitat and water- 
shed. Capability unit VIIIs-1 (19, 20, 30). 


Altamont Series 


The Altamont series consists of well-drained 
clays that formed in material weathered from calcar- 
eous shale. These soils are on uplands and have 
slopes of 5 to 50 percent. The elevation ranges 
from 200 to 600 feet. The mean annual precipitation 
is between 10 and 14 inches, and the mean annual 
air temperature between 60° and 62° F. The frost- 
free season is 300 te 340 days. The winter growing 
season has only light frost. The vegetation in un- 
cultivated areas is mainly annual grasses and scat- 
tered shrubs. 

In a representative profile the surface layer is 
dark-brown, neutral to moderately alkaline clay 
about 28 inches thick. The next layer is dark-brown 
and light olive-brown, moderately alkaline heavy 
clay loam about 8 inches thick. Below this is soft 
calcareous shale. 

Altamont soils are used for range and irrigated 
tomatoes. 


Altamont clay, 15 to 30 percent slopes (AtE).-- 


This moderately steep soil is on rounded hills. The 

slope averages 17 percent. 

Representative profile: 4 miles north of Soledad 

Canyon Road, NE 1/4 of SW 1/4 sec. 4, T. 155S., R. 

3 W. 

Ap--0 to 4 inches, dark-brown (10YR 4/3) clay, dark 

brown (10YR 3/3) moist; uppermost 1/4 to 1/2 

inch pale brown (10YR 6/3), brown (10YR 5/3) 

moist; strong, coarse, prismatic and strong, 

coarse, subangular blocky structure; very 
hard, firm, sticky, plastic; common micro and 
very fine roots between peds; many very fine 
tubular and interstitial pores; neutral (pH 

6.6); clear, smooth boundary. 

All--4 to 18 inches, dark-brown (10YR 4/3) clay, 
dark brown (10YR 3/3) moist; strong, coarse, 
prismatic and strong, coarse, angular blocky 
structure; extremely hard, very firm, very 


TABLE 2.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
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Soil 


Acid igneous rock land------------ 
Altamont clay, 5 to 9 percent 
slopes-------------------------- 


slopes-------------------------- 
Altamont clay, 9 to 15 percent 
slopes, eroded------------------ 
Altamont clay, 15 to 30 percent 
slopes--~----------------------- 
Altamont clay, 15 to 30 percent 
Slopes, eroded------------------ 
Altamont clay, 30 to 50 percent 
slopes-------------------------- 
Anderson very gravelly sandy loam, 
5 to 9 percent slopes----------- 
Anderson very gravelly sandy loam, 
9 to 45 percent slopes---------- 
Arlington coarse sandy loam, 2 to 
9 percent slopes---------------- 
Auld clay, 5 to 9 percent slopes-- 
Auld clay, 9 to 15 percent slopes- 
Auld stony clay, 9 to 30 percent 
slopes-------------------------- 
Badland--------------------------- 
Bancas stony loam, 
slopes-------------------------- 
Bancas stony loam, 5 to 30 percent 
slopes, eroded------------------ 
Bancas stony loam, 
cent slopes--------------------- 
Bancas stony loam, 30 to 65 per- 
cent slopes, eroded------------- 
Blasingame loam, 9 to 30 percent 
slopes-------------------------- 
Blasingame stony loam, 9 to 30 
percent slopes------------------ 
Blasingame stony loam, 30 to 50 
percent slopes------------------ 
Bonsall sandy loam, 2 to 9 percent 
slopes-------------------------- 
Bonsall sandy loam, 2 to 9 percerit 
slopes, eroded------------------ 
Bonsall sandy loam, 9 to 15 per- 
cent slopes, eroded------------- 
Bonsall sandy loam, thick surface, 
2 to 9 percent slopes----------- 
Bonsall-Fallbrook sandy loams, 2 
to 5 percent slopes------------- 
Boomer loam, 2 to 9 percent slopes- 
Boomer loam, 9 to 30 percent 


slopes--------------------- >----- 
Boomer stony loam, 9 to 30 percent 

slopes--------------------------- 
Boomer stony loam, 30 to 65 percent 

slopes--------------------------- 


Slopes----------------------~---- 
Bosanko clay, 9 to 
slopes------------------------ 


Acres 

142,126 
2,006 
2,071 
523 
2,451 
1,055 
4,450 
1,244 
1,563 
932 
910 
754 


1,402 
2,698 


5,439 
4,450 
24,498 
8,070 
1,065 
856 
3,007 
2,058 
1,837 
1,456 
1,172 


2,632 
558 


1,651 
9,270 
11,867 
943 


577 


Percent 
6.6 
(1/) 
Q/) 


Bosanko clay, 15 to 30 percent 
slopes-----------------------.-- 


slopes---------------------.---- 
Bull Trail sandy loam, 2 to 5 per- 
cent slopes--------------------- 
Bull Trail sandy loam, 5 to 9 per- 
cent slopes--------------------- 
Bull Trail sandy loam, 9 to 15 
percent slopes, eroded---------- 
Bull Trail sandy loam, 15 to 30 
percent slopes, eroded---------- 
Calpine coarse sandy loam, 2 to 5 
percent slopes------------------ 
Calpine coarse sandy loam, 5 to 9 
percent slopes------------------ 
Calpine coarse sandy loam, 5 to 9 
percent slopes, eroded---------- 
Calpine coarse sandy loam, 9 to 15 
percent slopes, eroded---------- 
Carlsbad gravelly loamy sand, 2 to 
5 percent slopes---------------- 
Carlsbad gravelly loamy sand, 5 to 
9 percent slopes---------------- 
Carlsbad gravelly loamy sand, 9 to 
15 percent slopes--------------- 
Carlsbad gravelly loamy sand, 15 
to 30 percent slopes------------ 
Carlsbad-Urban land complex, 2 to 
9 percent slopes---------------- 
Carlsbad-Urban land complex, 9 to 
30 percent slopes--------------- 
Carrizo very gravelly sand, 
percent slopes---------------~--- 
Chesterton fine sandy loam, 
percent slopes----------~------- 
Chesterton fine sandy loam, 
percent slopes--~------~--------- 
Chesterton fine sandy loam, 
15 percent slopes, eroded------- 
Chesterton-Urban land complex, 2 
to 9 percent slopes------------- 
Chino fine sandy loam, 0 to 2 per- 
cent slopes--------------------- 
Chino fine sandy loam, 2 to 5 per- 
cent slopes--~-------------------- 
Chino silt loam, saline, 0 to 2 
percent slopes-~----------------- 
Cieneba coarse sandy loam, 5 to 15 
percent slopes, eroded---------- 
Cieneba coarse sandy loam, 15 to 
30 percent slopes, eroded------- 
Cieneba coarse sandy loam, 30 to 
65 percent slopes, eroded------- 
Cieneba rocky coarse sandy loam, 9 
to 30 percent slopes, eroded---- 
Cieneba very rocky coarse sandy 


Acres 


397 

681 
4,456 
4,033 
4,639 
3,219 
1,538 
5,988 
2,664 
3,044 
1,668 
2,485 

840 

402 


1,485 


3,586 
675 
5,232 
4,374 
8,886 
12,752 


32,227 


loam, 30 to 75 percent slopes--- [112,088 


Percent 


(1/) 
(1/) 
-2 


1 


(1/) 
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TABLE 2.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Acres 


Cieneba-Fallbrook rocky sandy 
loams, 9 to 30 percent slopes, 


Cieneba-Fallbrook rocky sandy 
loams, 30 to 65 percent slopes, 


eroded----------------------7---- 101,179 
Clayey alluvial land--------------- 1,276 
Coastal beaches-------------------- 1,912 
Corralitos loamy sand, 0 to 5 per- 

cent slopes----------------7--~--- 1,420 
Corralitos loamy sand, 5 to 9 per- 

cent slopes----------------7---- 2,655 
Corralitos loamy sand, 9 to 15 per- 

cent slopes---------------------7- 1,894 
Crouch coarse sandy loam, 5 to 30 

percent slopes------------------- 15,736 
Crouch coarse sandy loam, 30 to 50 

percent slopes-----------------7- 10,416 
Crouch rocky coarse sandy loam, 5 

to 30 percent slopes------------- 13,052 
Crouch rocky coarse sandy loam, 30 

to 70 percent slopes------------- 27,751 


Crouch stony fine sandy loam, 30 to 

75 percent slopes--~-------------- 
Diablo clay, 2 to 9 percent slopes- | 9,620 
Diablo clay, 9 to 15 percent 


slopes--------------7------7-77-7-> 11,338 
Diablo clay, 15 to 30 percent 

slopes-------------------------7- 7,929 
Diablo clay, 15 to 30 percent l 

slopes, eroded------------------- 2,598 
Diablo clay, 30 to 50 percent 

slopes--------------------------- 2,565 
Diablo-Urban land complex, 5 to 15 

percent slopes------------------- 4,498 
Diablo-Urban land complex, 15 to 50 

percent slopes------------------- 1,794 
Diablo-Olivenhain complex, 9 to 30 

percent. slopes------------------- 5,091 
Elder shaly fine sandy loam, 2 to 9 

percent slopes------------------- 1,243 
Escondido very fine sandy loam, 5 

to 9 percent slopes-------------~- 1,813 
Escondido very fine sandy loam, 9 

to 15 percent slopes, eroded----- 4,160 
Escondido very fine sandy loam, 15 

to 30 percent slopes, eroded----- 5,050 
Escondido very fine sandy loan, 

deep, 5 to 9 percent slopes------ 628 
Exchequer rocky silt loam, 9 to 30 

percent slopes------------------- 2,228 
Exchequer rocky silt loam, 30 to 70 

percent slopes------------------- 7,462 
Fallbrook sandy loam, 2 to 5 per- 

cent slopes--------~-------------- 1,262 
Fallbrook sandy loam, 5 to 9 per- 

cent slopes---------------------- 7,217 
Fallbrook sandy loam, 5 to 9 per- 

cent slopes, eroded-------------- 8,003 
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Percent 


1.2 


Acres 

Fallbrook sandy loam, 9 to 15 per- 

cent slopes, eroded-------------- 34,944 
Fallbrook sandy loam, 15 to 30 per- 

cent slopes, eroded-------------- 24,106 
Fallbrook sandy loam, 9 to 30 per- 

cent slopes, severely eroded----- 2,459 
Fallbrook rocky sandy loam, 5 to 9 

percent slopes------------------- 1,589 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes-~--------------- 8,702 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes, eroded-------- 11,960 
Fallbrook-Vista sandy loams, 9 to 

15 percent slopes------+-++------ 6,858 
Fallbrook-Vista sandy loams, 15 to 

30 percent slopes---------------- 8,444 
Friant fine sandy loam, 30 to 50 

percent slopes------~------------- 3,176 
Friant rocky fine sandy loam, 9 to 

30 percent slopes-----------~----~ 9,014 
Friant rocky fine sandy loam, 30 to 

70 percent slopes---------------- 31,059 
Gaviota fine sandy loam, 9 to 30 

percent slopes------------------- 2,593 
Gaviota fine sandy loam, 30 to 50 

percent slopes------------------- 15,230 
Grangeville fine sandy loam, 0 to 2 

percent slopes------------------- 3,610 
Greenfield sandy loam, 0 to 2 per- 

cent slopes---------------------- 906 
Greenfield sandy loam, 2 to 5 per- 

cent slopes---------------------- 3,537 
Greenfield sandy loam, 5 to 9 per- 

cent slopes---------------------- 2,964 
Greenfield sandy loam, 9 to 15 

percent slopes--~------------------ 1,240 
Hambright gravelly clay loam, 30 to 

75 percent slopes-~-------------- 11,250 
Holland fine sandy loam, 5 to 15 

percent slopes---------------~--- 7,511 
Holland fine sandy loam, 15 to 30 

percent slopes------------------- 3,439 
Holland stony fine sandy loam, 5 to 

30 percent slopes---------------- 19,715 
Holland stony fine sandy loam, 30 

to 60 percent slopes------------- 13,137 
Holland fine sandy loam, deep, 2 to 

9 percent slopes----------------- 3,529 
Huerhuero loam, 2 to 9 percent 

slopes--------------------------- 15,650 
Huerhuero loam, 5 to 9 percent 

slopes, eroded------------------- 3,640 
Huerhuero loam, 9 to 15 percent 

slopes------------------7--------- 2,615 
Huerhuero loam, 9 to 15 percent 

slopes, eroded------------------- 2,845 
uerhuero loam, 15 to 30 percent 

slopes, eroded------------------- 6,968 


Percent 


1.5 


TABLE 2.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Soil 


Huerhuero-Urban land complex, 2 
to 9 percent slopes------------ 

Huerhuero-Urban land complex, 9 
to 30 percent slopes----------- 

Indio silt loam, 0 to 2 percent 


slopes------------------------- 
Indio silt loam, saline, 0 to 2 
percent slopes----------------- 
Indio silt loam, dark variant---- 
Kitchen Creek loamy coarse sand, 
5 to 9 percent slopes------~----- 
Kitchen Creek loamy coarse sand, 
9 to 15 percent ‘slopes, eroded- 
La Posta loamy coarse sand, 5 to 
30 percent slopes, eroded------ 
La Posta loamy coarse sand, 5 to 
30 percent slopes, severely 


La Posta rocky loamy coarse sand, 
5 to 30 percent slopes--------- 

La Posta rocky loamy coarse sand, 
5 to 30 percent slopes, eroded- 

La Posta rocky loamy coarse sand, 
30 to 50 percent slopes, 


La Posta-Sheephead complex, 9 to 
30 percent slopes-------------- 
La Posta-Sheephead complex, 30 to 
65 percent slopes-------~+------ 
Las Flores loamy fine sand, 2 tv 
9 percent slopes--------------- 
Las Flores loamy fine sand, 5 to 
9 percent slopes, eroded------- 
Las Flores loamy fine sand, 9 to 
15 percent slopes-------------- 
Las Flores loamy fine sand, 9 to 
15 percent slopes, eroded------ 
Las Flores loamy fine sand, 15 to 
30 percent slopes-------------- 
Las Flores loamy fine sand, 15 to 


30 percent slopes, eroded------ 
Las Flores loamy fine sand, 9 to 
30 percent slopes, severely 


Las Flores-Urban land complex, 2 
to 9 percent slopes------------ 
Las Flores-Urban land complex, 9 
to 30 percent slopes----------- 
Las Posas fine sandy loam, 2 to 5 
percent 
Las Posas 
percent 
Las Posas 


slopes----------------- 

fine sandy loam, 5 to 9 
percent slopes, eroded--------- 

Las Posas fine sandy loam, 9 to 
15 percent slopes, eroded------ 


Acres 


Percent 


1.0 


1.4 


Las Posas fine sandy loam, 15 to 
30 percent slopes, eroded------ 
Las Posas stony fine sandy loam, 
9 to 30 percent slopes--------- 
Las Posas stony fine sandy loam, 
9 to 30 percent slopes, eroded- 
Las Posas stony fine sandy loam, 
30 to 65 percent slopes-------- 
Linne clay loam, 9 to 30 percent 


slopes------------------------- 
Loamy alluvial land-------------- 
Loamy alluvial land-Huerhuero 

complex, 9 to 50 percent 


Marina loamy coarse sand, 2 to 9 
percent slopes----------------- 
Marina loamy coarse sand, 9 to 30 
percent slopes----------------- 
Mecca coarse sandy loam, 0 to 2 
percent slopes----------------- 
Mecca coarse sandy loam, 2 to 5 
percent slopes----------------- 
Mecca fine sandy loam, 0 to 2 
percent slopes, eroded--------- 
Mecca sandy loam, saline, 0 to 2 
percent slopes--------~-------- 
Metamorphic rock land------------ 
Mottsville loamy coarse sand, 0 
to 2 percent slopes------------ 
Mottsville loamy coarse sand, 2 
to 9 percent slopes------------ 
Mottsville loamy coarse sand, 9 
to 15 percent slopes----------- 
Mottsville loamy coarse sand, 
wet, 0 to 2 percent slopes----- 
Olivenhain cobbly loam, 2 to 9 
percent slopes----------------- 
Olivenhain cobbly loam, 9 to 30 
percent slopes----------------- 
Olivenhain cobbly loam, 30 to 50 
percent slopes----------------- 
Olivenhain-Urban land complex, 2 
to 9 percent slopes------------ 
Olivenhain-Urban land complex, 9 
to 30 percent slopes~----------- 
Placentia sandy loam, 0 to 2 per- 
cent slopes-------------------- 
Placentia sandy loam, 2 to 9 per- 
cent slopes-------------------- 
Placentia sandy loam, 5 to 9 per- 
cent slopes, eroded-----~------- 
Placentia sandy loam, 9 to 15 
percent slopes, eroded--------- 
Placentia sandy loam, thick sur- 
face, 0 to 2 percent slopes---- 


Acres 


4,617 
11,546 
4,421 
53,241 
3,779 
6,173 
10,430 
6,169 
5,928 
13,538 
2,105 
2,268 
4,679 
3,867 


1,180 
27,337 


1,587 
32,030 
8,412 
4,355 
6,606 
14,225 
13,779 
2,657 
2,189 
559 
10,193 
2,519 
1,886 


1,030 


Percent 
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TABLE 2.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
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Soil 


Placentia sandy loam, thick sur- 
face, 2 to 9 percent slopes---- 
Playas--------------------------- 


slopes------------------------- 


slopes------------—--------7--- 
Ramona sandy loam, 5 to 9 percent 
slopes, eroded----------------- 
Ramona sandy loam, 9 to 15 per- 
cent slopes, eroded------------ 
Ramona gravelly sandy loam, 9 to 
15 percent slopes-------------- 
Ramona gravelly sandy loam, 15 
to 30 percent slopes----------- 
Redding gravelly loam, 2 to 9 
percent slopes--~-------------- 
Redding cobbly loam, 9 to 30 per- 
cent slopes-------------------- 
Redding cobblv loam, dissected, 
15 to 50 percent slopes-------- 
Redding-Urban land complex, 2 to 
9 percent slopes--------------- 
Redding-Urban land complex, 9 to 
30 percent slopes-------------- 
Reiff fine sandy loam, 0 to 2 
percent slopes----------------- 
Reiff fine sandy loam, 2 to 5 
percent slopes----------------- 
Reiff fine sandy loam, 5 to 9 
percent slopes----------------- 
Riverwash----~------------------- 
Rositas fine sand, 0 to 2 percent 
s lopes------------------------- 
Rositas fine sand, hummocky, 5 to 
9 percent slopes--------------- 
Rositas loamy coarse sand, 0 to 2 
percent slopes----------------- 
Rositas loamy coarse sand, 2 to 9 
percent slopes----------------- 
Rositas loamy coarse sand, 9 to 
15 percent slopes-------------- 
Rough broken land---------------- 
Salinas clay loam, 0 to 2 per- 
cent slopes-------~------------- 
Salinas clay loam, 2 to 9 per- 
cent slopes------------------- 
Salinas clay, 0 to 2 percent 


slopes------------------------ 
San Miguel rocky silt loam, 9 to 
30 percent slopes------------- 
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Acres 
14,301 
2,422 
1,078 
5,961 
5,906 
3,283 
4,214 
3,174 
1,602 
18,456 
5,389 
26,341 
9,249 
2,559 
1,949 
1,650 


2,105 
19,699 


12,923 
1,708 
5,450 

21,790 


2,155 
19,046 


2,199 
7,480 
2,020 
1,105 


3,991 


Percent 


San Miguel-Exchequer rocky silt 
loams, 9 to 70 percent slopes- 

Sheephead rocky fine sandy loam, 
9 to 30 percent slopes, 


Sheephead rocky fine sandy loam, 
30 to 65 percent slopes, 


Sloping gullied land------------ 
Soboba stony loamy sand, 9 to 30 
percent slopes---------------- 
Steep gullied land-------------- 
Stockpen gravelly clay loam, 0 
to 2 percent slopes----------- 
Stockpen gravelly clay loam, 2 
to 5 percent slopes----------- 
Stony land---------------------- 
Terrace escarpments------------- 
Tidal flats--------------------- 
Tollhouse rocky coarse sandy 
loam, 5 to 30 percent slopes, 


Tollhouse rocky coarse sandy 
loam, 30 to 65 percent slopes- 
Tujunga sand, 0 to S percent 


Visalia sandy loam, 0 to 2 per- 
cent slopes------------------- 
Visalia sandy loam, 2 to 5S per- 
cent slopes------------------- 
Visalia sandy loam, 5 to 9 per- 
cent slopes------------------- 
Visalia sandy loam, 9 to 15 per- 
cent slopes------------------- 
Visalia gravelly sandy loam, 2 
to 5 percent slopes----------- 
Visalia gravelly sandy loam, 5 
to 9 percent slopes----------- 
Vista coarse sandy loam, 5 to 9 
percent slopes---------------- 
Vista coarse sandy loam, 9 to 15 
percent slopes---------------- 
Vista coarse sandy loam, 9 to 15 
percent slopes, eroded-------- 
Vista coarse sandy loam, 15 to 
30 percent slopes------------- 
Vista coarse sandy loam, 15 to 
30 percent slopes, eroded----- 
Vista coarse sandy loam, 30 to 
65 percent slopes------------- 
Vista rocky coarse sandy loam, 5 


to 15 percent slopes----------- 
Vista rocky coarse sandy loam, 15 
to 30 percent slopes----------- 


Acres 


42,291 
18,715 
80,814 


23,942 


5,867 
6,254 


2,965 
1,809 
7,906 
18,910 
3,428 
34,484 
88,779 


19,291 
19,611 


15,078 
17,274 
6,156 
1,655 
1,993 


558 


Percent 


1.9 


TABLE 2.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Vista rocky coarse sandy loam, 30 

to 65 percent slopes------------ 
Wyman loam, 2 to 5 percent slopes- 
Wyman loam, 5 to 9 percent slopes- 
Wyman loam, 9 to 15 percent 


1/ 
“Less than 0.1 percent. 
gory total 11.8 percent of the area surveyed. 


Items in this cate- 


sticky, very plastic; common micro and very 
fine roots flattened or compressed; common 
very fine tubular pores; neutral (pH 7.2); 
many slickensides; clear, smooth boundary. 

Al2--18 to 28 inches, dark-brown (10YR 4/3) clay, 
dark brown (10YR 3/3) moist; moderate, coarse, 
prismatic and moderate, coarse, angular 
blocky structure; extremely hard, very firm, 
very sticky, very plastic; common micro and | 
very fine roots; few very fine tubular pores; 
few segregated lime nodules; slightly effer- 
vescent, moderately alkaline (pH 8.0); many 
slickensides; gradual, wavy boundary. 

ACca--28 to 36 inches, dark-brown (10YR 4/3) and 
light olive-brown (2.5Y 5/4) heavy clay loam, 
brown (10YR 3/3) and light yellowish brown 
(2.5Y 6/4) moist; moderate, coarse, prismatic 
and moderate, coarse, angular blocky struc- 
ture; very hard, firm, sticky, plastic; few 
micro and very fine roots; few very fine tu- 
bular pores; moderately alkaline (pH 8.0); 
fine lime nodules and white filaments of my- 
celia lime on ped faces; slightly efferves- 
cent in matrix and violently effervescent in 
lime segregations; few common slickensides; 
abrupt, wavy boundary. 

C--36 inches, light yellowish-brown and olive-yellow 
(2.5Y 6/4, 6/4) soft shale, light olive brown 
(2.5Y 5/4, 5/6) moist; slightly calcareous 
shale becomes less decomposed with increasing 
depth. 


The A horizon ranges from dark brown to brown in 
color and from 18 to 30 inches in thickness. It is 
35 to 50 percent clay. The ACca and C horizons 
range in color from dark brown, light yellowish 
brown, or yellowish brown to olive yellow. They are 
commonly clay in texture but range from heavy clay 
loam to clay. The depth to shale ranges from 20 to 
36 inches. 

Included with this soil in mapping are small 
areas of Diablo soils, Linne soils, and Las Flores 
soils. Also included are areas where, as a result 
of past erosion, the soil is only 10 inches deep. 


Gravel pits--------------- 
Lakes and lagoons 
Salt ponds---------------- 


Fertility is medium. Permeability is slow. The 
available water holding capacity is 3.5 to 5.5 in- 
ches. Runoff is medium to rapid, and the erosion 
hazard is moderate to high. The rooting depth is 
20 to 36 inches. 

This soil is used mostly for range. 
areas are used for irrigated tomatoes. 
unit IVe-5 (19); Clayey range site. 


A few small 
Capability 


Altamont clay, 5 to 9 percent slopes (AtC).--This 
soil is gently rolling and is 36 to 48 inches deep 


over shale. Runoff is slow to medium, and the ero- 
sion hazard is slight to moderate. The available 
water holding capacity is 5.5 to 7 inches. In other 
features, this soil is similar to Altamont clay, 15 
to 30 percent slopes. 

Included with this soil in mapping are small 
areas of Diablo soils and Las Flores soils. 

This Altamont soil is used mainly for irrigated 
tomatoes (pl. I). Capability unit Ile-5 (19). 


Altamont clay, 9 to 15 percent slopes (AtD).-- 


This soil is strongly sloping and is 26 to 38 inches 
deep over shale. Runoff is medium, and the erosion 
hazard is moderate. The available water holding ca- 
pacity is 4 to 6 inches. In other features, this 
soil is similar to Altamont clay, 15 to 30 percent 
slopes. 

Included in mapping are small areas of Diablo 
soils and Las Flores soils. 

This Altamont soil is used mainly for range and 
irrigated tomatoes. Capability unit IIle-5 (19); 
Clayey range site. 


Altamont clay, 9 to 15 percent slopes, eroded 
(AtD2).--This soil is strongly sloping and, because 


of moderate sheet erosion, is 24 to 30 inches deep 
over shale. Runoff is medium, and the erosion haz- 
ard is moderate. The available water holding capac- 
ity is 4 to 5 inches. In other features, this soil 
is Similar to Altamont clay, 15 to 30 percent slopes. 
Linne clay loam is the predominant soil included 
in mapping. In many places it occurs in eroded 
areas just below the ridgetops. 
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This Altamont soil is used mainly for range and 
tomatoes. Capability unit IIIe-5 (19); Clayey range 
Site. 


Altamont clay, 15 to 30 percent slopes, eroded 


(AtE2).--This soil is moderately steep and, because 
of moderate sheet erosion, is 20 to 28 inches deep 
over shale. The available water holding capacity is 
3 to 4 inches. In other features, this soil is sim- 
ilar to Altamont clay, 15 to 30 percent slopes. 

Linne clay loam is the predominant soil included 
in mapping. 

This Altamont soil is used mainly for range. A 
few areas are used for tomatoes. Capability unit 
IVe-5 (19); Clayey range site. 


Altamont clay, 30 to 50 percent slopes (AtF).-- 


This soil is steep and is 20 to 32 inches deep over 
shale. Runoff is rapid, and the erosion hazard is 
high. The available water holding capacity is 3.5 
to 5 inches. In other features, this soil is simi- 
lar to Altamont clay, 15 to 30 percent slopes. 

Included in mapping are small areas of Linne 
clay loam and areas where the soil is only 10 inches 
deep over shale. 

This Altamont soil is used mainly for range. 
pability unit VIe-5 (19); Clayey range site. 


Ca- 


Anderson Series 


The Anderson series consists of somewhat exces- 
sively drained very gravelly sandy loams that formed 
in stony, cobbly, and gravelly granitic and schist 
alluvium. These soils are on alluvial fans and 
colluvial slopes. 
The elevation ranges from 800 to 1,500 feet. 
mean annual precipitation is between 15 and 20 
inches, and the mean annual air temperature between 
59° and 62° F. The frost-free season is 260 to 300 
days. The vegetation in uncultivated areas is flat- 
top buckwheat, chamise, California sagebrush, sumac, 
coast live oak, and annual forbs and grasses. 

In a representative profile the surface layer is 
brown and dark-brown, slightly acid very gravelly 
sandy loam about 25 inches thick. The substratum is 
reddish-brown and strong-brown, medium acid very 
gravelly coarse sandy loam. It extends to a depth 
of more than 60 inches. 

Anderson soils are used for avocados, citrus, and 
range. 


The 


Anderson ve avelly sandy loam, 5 to 9 percent 
slopes (AuC).--This moderately sloping soil is on 
alluvial fans. The slope averages 6 percent. 

Representative profile: 0.5 mile east of en- 
trance to Agua Tibia Ranch on north side of Highway 
76, NE 1/4 of SW 1/4 sec. 31, T. 9S., R. 1W. 


Al--0 to 25 inches, brown and dark-brown (7.5YR 5/4 
and 4/4) very gravelly sandy loam, dark brown 
and very dark brown (7.5YR 4/3 and 3/4) moist; 
very weak, medium, granular structure; soft, 
very friable, nonsticky, nonplastic; few 
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Slopes range from 5 to 45 percent. 


medium roots, many very fine and fine roots; 
many very fine and fine tubular and inter- 
stitial pores; 35 percent gravel; slightly 
acid (pH 6.5); clear, wavy boundary. 

Cl--25 to 51 inches, reddish-brown (5YR 5/4) very 
gravelly coarse sandy loam, reddish brown 
(SYR 4/4) moist; massive; hard, friable, non- 
Sticky, nonplastic; common very fine roots, 
many fine roots; common fine tubular pores; 
dark-red (2.5YR 3/6) clay coatings on miner- 
al grains; 50 percent gravel; medium acid (pH 
6.0); diffuse, wavy boundary. 

C2--51 to 68 inches, strong-brown (7.5YR 5/6) very 
gravelly coarse sandy loam, strong brown 
(7.5YR 5/6) moist; massive; hard, friable, 
nonsticky, nonplastic; few very fine roots; 
few fine tubular pores; dark-red (2.5YR 3/6) 
clay coatings on mineral grains; 70 percent 
gravel; medium acid (pH 5.8). 


The A horizon ranges from reddish brown or light 
brown to brown or dark brown in color, from 12 to 28 
inches in thickness, and from gravelly loam to very 
gravelly coarse sandy loam in texture. The C hori- 
zon ranges in color from brown, strong brown, or 
reddish brown to yellowish red; colors of 10YR hue 
are included. This horizon ranges from very gra- 
velly coarse sandy loam to cobbly loamy sand in tex- 
ture. The A horizon is about 35 to 50 percent round- 
ed gravel and strongly weathered cobblestones, and 
the C horizon about 50 to 70 percent. 

Included with this soil in mapping are small 
areas of Soboda soils and Ramona soils. 

Fertility is medium. Permeability is moderately 
rapid. The available water holding capacity is 3.5 
to 5 inches. Runoff is slow, and the erosion hazard 
slight. Roots penetrate to a depth of more than 60 
inches. 

This soil is used for avocados, citrus, and range. 
Capability unit IVs-4 (19); Loamy range site. 


Anderson very gravelly sandy loam, 9 to 45 per- 
cent slopes (AuF).--This soil is strongly sloping to 
steep. The surface layer is about 40 percent 
rounded gravelly and weathered cobblestones, and the 
underlying material about 50 percent. Fertility is 
low. The available water holding capacity is 3 to 
5 inches. Runoff is medium to rapid, and the ero- 
sion hazard moderate to high. In other features, 
this soil is similar to Anderson very gravelly sandy 
loam, 5 to 9 percent slopes. 

Included with this soil in mapping are small 
areas of Soboda soils and Ramona soils. 

This Anderson soil is used for range, citrus, and 
avocados. Capability unit VIs-7 (19, 20); Loamy 
range site. 


Arlington Series 


The Arlington series consists of moderately well 
drained, moderately deep coarse sandy loams that are 
underlain by weakly cemented granitic alluviun. 
These soils are on alluvial fans and have slopes of 


2 to 9 percent. The elevation ranges from 400 to 
1,100 feet. The mean annual precipitation is be- 
tween 12 and 15 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 260 to 320 days. The winter growing sea- 
son has only light frost. The vegetation includes 
flattop buckwheat, filaree, wild oats, shrubs, and 
annual grasses and forbs. 

In a representative profile the surface layer is 
brown, neutral coarse sandy loam about 9 inches 
thick. The subsoil is yellowish-brown, brown, and 
light yellowish-brown, slightly acid coarse sandy 
loam about 24 inches thick. The substratum is weak- 
ly cemented, slightly acid coarse sandy loam. It 
extends to a depth of 48 inches. The uppermost part 
is very pale brown and light yellowish brown, and 
the rest brownish yellow and brown. 

Arlington soils are used mainly for range. Small 
areas are farmed to tomatoes, flowers, and truck 
crops. 


Arlington coarse sandy loam, 2 to 9 percent 
slopes (AvC).--This gently sloping to moderately 


sloping soil is on alluvial fans. The slope aver- 
ages 7 percent. 

Representative profile: 175 feet southwest of 
farmstead, NW 1/4 of NW 1/4 sec. 1, T. 9 S., R. 3 
W., by east side of private road. 


Al--0 to 9 inches, brown (10YR 5/3) coarse sandy 
loam, dark brown (10YR 3/3) moist; weak, 
fine and medium, granular structure; slightly 
hard, friable, nonsticky, nonplastic; common 
very fine roots; common very fine tubular 
pores; neutral (pH 6.7); clear, smooth bound- 
ary. 

B21t--9 to 18 inches, yellowish-brown (10YR 5/4) 
heavy coarse sandy loam, dark brown (10YR 
4/3) moist; weak, coarse, subangular blocky 
structure; slightly hard, friable, nonsticky, 
nonplastic; common very fine roots; common 
very fine tubular pores; few thin clay films 
in pores and on ped faces; slightly acid (pH 
6.5); clear, smooth boundary. 

B22t--18 to 26 inches, brown (7.5YR 5/4) coarse 
sandy loam, dark brown (7.S5YR 4/4) moist; 
massive; Slightly hard, friable, nonsticky, 
nonplastic; many very fine roots; many very 
fine tubular pores; slightly acid (pH 6.5); 
clear, smooth boundary. 

B3--26 to 33 inches, light yellowish-brown (10YR 
6/4) coarse sandy loam, yellowish brown (10YR 
5/4) moist; massive; hard, firm, nonsticky, 
nonplastic; few very fine roots; common very 
fine tubular pores; slightly acid (pH 6.5); 
clear, wavy boundary. 

Clsi--33 to 40 inches, very pale brown (10YR 7/3) 
and light yellowish-brown (10YR 6/4), weakly 
cemented coarse sandy loam, light yellowish 
brown (10YR 6/4) and yellowish brown (10YR 
5/6) moist; common, medium, distinct mottles; 
massive; very hard, firm, nonsticky, nonplas- 
tic; few very fine roots; common very fine 


vesicular pores; slightly acid (pH 6/3); 
abrupt, wavy boundary. 

C2si--40 to 48 inches, brownish-yellow (10YR 6/6) 
and brown (10YR 5/3), weakly cemented coarse 
sandy loam, yellowish brown (10YR 5/6) and 
dark brown (10YR 4/3) moist; few, common, 
distinct mottles; massive; very hard, firm, 
nonsticky, nonplastic; common very fine inter- 
Stitial pores; slightly acid (pH 6.3). 

C3--48 to 60 inches, brownish-yellow (10YR 6/6) and 
brown (10YR 5/3) coarse sandy loam; massive; 
slightly hard, friable, nonsticky, nonplastic; 
common very fine interstitial pores; slightly 
acid (pH 6.3). 


The A horizon ranges from brown to pale brown in 
color, from coarse sandy loam to fine sandy loam in 
texture, and from 8 to 12 inches in thickness. The 
B horizon ranges from brown or yellowish brown to 
light yellowish brown or reddish brown in color, 
from coarse sandy loam to very fine sandy loam in 
texture, and from 18 to 32 inches in thickness. The 
depth to the weakly cemented layer, or substratum, 
ranges from 26 to 40 inches. 

Included with this soil in mapping are small areas 
of Greenfield soils, Ramona soils, and Visalia soils. 
Also included are soils that have a surface layer 
and subsoil of loamy sand and small areas where 
slopes are 9 to 15 percent. 

Fertility is medium. The available water holding 
capacity is about 3.5 to 5 inches. Permeability is 
moderately rapid as far down as the weak hardpan but 
is slow in the pan. Runoff is slow to medium, and 
the erosion hazard slight to moderate. Roots pene- 
trate to a depth of 26 to 40 inches, or as far down 
as the weak hardpan, which is impervious to roots in 
most places. During wet periods, a water table is 
likely to form above this hardpan. 

This soil is used for range, truck crops, toma- 
toes, and flowers. Capability unit IIIe-8 (19); 
Loamy range site. 


Auld Series 


The Auld series consists of wekl-drained clays 
that are underlain by metavolcanic rock. These soils 
are on uplands and have slopes of 5 to 30 percent. 
The elevation ranges from 300 to 700 feet. The mean 
annual precipitation is between 12 and 16 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 270 to 330 days. 
The winter growing season has only light frost. 
vegetation in uncultivated areas is chiefly wild 
oats, wildrye, star thistle, and scrub oak. 

In a representative profile the surface layer is 
reddish-brown, neutral to mildly alkaline clay about 
37 inches thick. The next layers are moderately al- 
kaline, calcareous clay; the upper layer is yellow 
and reddish brown, and the lower layer yellow and 
brownish yellow. At a depth of about 54 inches is 
fine-grained metavolcanic rock. In some areas there 
are stones throughout this soil. 


The 
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Auld soils are used for range, barley, and toma- 
toes. 


Auld clay, 5 to 9 percent slopes (AwC).--This 


moderately sloping soil is on uplands. The slope 
averages 7 percent. 

Representative profile: About 400 feet west of 
intersection of Sweetwater Road and South Bay Free- 
way, NW 1/4 of SE 1/4 sec. 19, T. 17 S., R. 1 W. 


Ap--0 to 5 inches, reddish-brown (SYR 4/4) clay, 
dark reddish brown (SYR 3/4) moist; strong, 
fine and coarse, granular structure; very 
hard, firm, sticky, plastic; common very fine 
and fine roots; many very fine tubular and 
interstitial pores; neutral (pH 6.8); clear, 
smooth boundary. 

All--5 to 23 inches, reddish-brown (5YR 4/4) clay, 
dark reddish brown (5YR 3/4) moist; moderate, 
coarse, subangular blocky structure; extremely 
hard, firm, sticky, plastic; few very fine and 
fine roots; few very fine tubular pores; com- 
mon fine interstitial pores; mildly alkaline 
(pH 7.5); many slickensides; clear, wavy 
boundary. 

Al2--23 to 37 inches, reddish-brown (5YR 4/4) clay, 
dark reddish brown (5YR 3/4) moist; moderate, 
medium and coarse, subangular blocky struc- 
ture; extremely hard, firm, sticky, plastic; 
few very fine and fine roots; few very fine 
tubular pores; few lime mottles; slightly 
effervescent, mildly alkaline (pH 7.8); many 
slickensides; gradual, wavy boundary. 

AC--37 to 45 inches, yellow (10YR 7/6) and reddish- 
brown (5YR 4/4) clay, yellow (10YR 7/8) and 
dark reddish brown (5YR 3/4) moist; weak, 
medium to coarse, subangular blocky structure; 
very hard, firm, slightly sticky, slightly 
plastic; very few very fine roots; very few 
very fine tubular pores, few fine interstitial 
pores; few lime mottles; slightly efferves- 
cent, moderately alkaline (pH 8.2); common 
slickensides; gradual, irregular boundary. 

Cca--45 to 54 inches, yellow (10YR 7/6) and brown- 

ish-yellow (10YR 6/6) light clay, brownish 

yellow (10YR 6/6) and yellowish brown (10YR 

5/6) moist; weak, coarse, subangular blocky 

structure; hard, friable, sticky, plastic; 

very few very fine roots; very few very fine 
tubular pores, few fine interstitial pores; 
common lime-segregated mottles; moderately 
alkaline (pH 8.2); common slickensides, 
abrupt, wavy boundary. 

inches, altered, hard, fine-grained, greenish 

metavolcanic rock; somewhat shattered in upper 

part; nearly vertical planes in places. 


R--54 


The A horizon ranges from reddish brown to dark 
reddish brown in color; in areas where Auld soils 
border Diablo soils, colors of 7.5YR hue are includ- 
ed. This horizon ranges from 31 to 43 inches in 
thickness. The AC and Cca horizons range from yel- 
low to brownish yellow or reddish brown in color and 
from 14 to 20 inches in thickness. The depth to 
bedrock ranges from 45 to more than 60 inches. 
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Included with this soil in mapping are small 
areas of Las Posas soils, Huerhuero soils, Diablo 
soils, and San Miguel soils. Also included are 
scattered rock outcrops. 


Fertility is high to medium. Permeability is 


slow. The available water holding capacity is 7 to 
9 inches. Runoff is medium, and the erosion hazard 
moderate. Roots penetrate down to bedrock. 


This soil is used for range, small grain, and 
tomatoes. Capability unit IIe-5 (19); Clayey range 
Site. 


Auld clay, 9 to 15 percent slopes (AwD).--This 
soil is strongly sloping and in places is only 36 
inches deep over bedrock. The available water hold- 
ing capacity is 5.5 to 9 inches. In other features, 
this soil is similar to Auld clay, 5 to 9 percent 
slopes. 

Included in mapping are small areas of Las Posas 
soils, Huerhuero soils, and rock outcrop. 

This Auld soil is used mainly for range, barley, 
and tomatoes. Capability unit IIIe-5 (19); Clayey 
range site. 


Auld stony clay, 9 to 30 percent slopes (AyE).-- 
In contrast with Auld clay, 5 to 9 percent slopes, 
this soil is strongly sloping to moderately steep, 
is 15 to 25 percent stones, and is only 20 to 30 
inches deep over bedrock. The available water hold- 
ing capacity is 2 to 4 inches. Runoff is medium to 
rapid, and the erosion hazard moderate to high. 

Included in mapping are small areas of San Miguel 
soils. Also included are areas where the surface 
layer is clay loam 3 to 5 inches thick. 

This Auld soil is used only for range. 
ity unit VIe-7 (19); Clayey range site. 


Capabil- 


Badland 


Badland (BaG) consists of areas of essentially 
barren, eroded, soft shale. It occurs in the desert 
east of Borrego and near the Vallecitos stage sta- 
tion. The terrain is broken by numerous intermit- 
tent drainage channels that have cut into the soft 
shale. Runoff is very rapid, and the erosion hazard 
is very high. Also,sediment yield is very high. 

Badland is of no value for farming. Capability 
unit VIITIe-1 (30). 


Bancas Series 


The Bancas series consists of well-drained stony 
loams that have a clay loam subsoil. The soils are 
underlain by quartz diorite and mica schist. They 
are on uplands and have slopes of 5 to 65 percent. 
The elevation ranges from 2,000 to 5,000 feet. The 
mean annual precipitation is between 18 and 30 in- 
ches, and the mean annual air temperature between 
56° and 58° F. The frost-free season is 175 to 230 
days. The vegetation is mainly chamise, scrub oak, 
mountain-mahogany, manzanita, and yucca. Open areas 


are in cheatgrass, wild oats, and other annual 
grasses and forbs. 

In a representative profile the surface layer is 
brown, neutral stony loam and loam about 5 inches 
thick. The subsoil is yellowish-red and strong- 
brown, slightly acid clay loam about 22 inches 
thick. The substratum is strong-brown and brownish- 
yellow, slightly acid decomposed granitic rock. 

Bancas soils are used mainly for wildlife habitat 
and watershed. A limited acreage is in range. 


Bancas stony loam, 30 to 65 percent slopes 


(BbG) .--This steep and very steep soil is on moun- 
tainous uplands. The slope averages 40 percent. 

Representative profile: Las Bancas Road, SE 1/4 
of NW 1/4 sec. 6, T. 16 S., R. 4 E. 


All--0 to 2 inches, brown (7.5YR 5/4) stony loam, 
dark brown (7.5YR 4/4) moist; weak, fine, 
granular structure; slightly hard, friable, 
Slightly sticky, slightly plastic; many very 
fine roots, few fine roots; many very fine 
interstitial pores, common fine tubular pores; 
15 percent stones; neutral (pH 7.0); abrupt, 
smooth boundary. 

Al2--2 to 5 inches, brown (7.5YR 5/4) loam, dark 
brown (7.5YR 4/4) moist; weak, fine, granular 
structure; hard, friable, slightly sticky, 
slightly plastic; many very fine roots, few 
fine roots; many very fine interstitial pores, 
common fine tubular pores; neutral (pH 7.0); 
abrupt, smooth boundary. 

B21t--5 to 12 inches, yellowish-red (5YR 4/6) clay 
loam, dark red (2.5YR 3/6) moist; strong, 
fine, angular blocky structure; extremely 
hard, firm, sticky, plastic; many moderately 
thick clay films in pores and on ped faces; 
few fine and medium roots; common very fine 
and fine tubular pores; slightly acid (pH 
6.5); clear, smooth boundary. 

B22t--12 to 22 inches, yellowish-red (5YR 5/6) clay 
loam, yellowish red (5YR 4/6) moist; strong, 
medium, subangular blocky structure; extreme- 
ly hard, firm, sticky, plastic; many moder- 
ately thick clay films in pores, common mod- 
erately thick clay films on ped faces; very 
few fine roots, few medium roots; common very 
fine and fine tubular pores; slightly acid 
(pH 6.5); clear, smooth boundary. 

B3t--22 to 27 inches, strong-brown (7.5YR 5/6) light 

clay loam, yellowish red (SYR 4/6) moist; 

moderate, medium, subangular blocky struc- 
ture; extremely hard, firm, sticky, plastic; 
few thin to moderately thick clay films on 
ped faces; very few fine roots, few medium 
roots; common very fine and fine tubular 
pores; slightly acid (pH 6.5); clear, smooth 
boundary. 

inches, varicolored strong-brown (7.5YR 5/8) 

and brownish-yellow (10YR 6/6) decomposed 

granitic rock, strong brown (7.5YR 5/6) and 
yellowish brown (10YR 5/6) moist; thin clay 
films bridging sand grains; few medium roots; 

Slightly acid (pH 6.5). 


The A horizon ranges from brown to dark brown in 
color, from fine sandy loam to loam in texture, and 
from 3 to 8 inches in thickness. In most places it 
is 10 to 20 percent stones. The B2t horizon ranges 
from light clay loam to clay loam in texture, from 
yellowish red to strong brown in color, and from 16 
to 28 inches in thickness. The depth to weathered 
rock is about 19 to 36 inches 

Included with this soil in mapping are small 
areas of Sheephead soils, Holland soils, La Posta 
soils, and rock land. 

Fertility is low. Permeability is moderate. The 
available water holding capacity is 3 to 5.5 inches. 
Runoff is rapid to very rapid, and the erosion haz- 
ard high to very high. The rooting depth is 19 to 
36 inches. 

This soil is used for wildlife habitat, watershed, 
and range. Capability unit VIIe-7 (20); Loamy range 
site. 


Bancas stony loam, 5 to 30 percent slopes (BbE).-- 


This soil is gently rolling to hilly and is 24 to 
39 inches deep over rock. Its surface layer is 
about 9 inches thick. The available water holding 
capacity is 3.5 to 6 inches. Runoff is medium, and 
the erosion hazard moderate. In other features, this 
soil is similar to Bancas stony loam, 30 to 65 per- 
cent slopes. 

Included in mapping are small areas of Sheephead 
soils and Holland soils. 

This Bancas soil is used mainly for range and 
wildlife habitat. Capability unit Vle-7 (20); 
Loamy range site. 


Bancas stony loam, 5 to 30 percent slopes, eroded 


(BbE2).--This soil is gently rolling to hilly and is 
moderately eroded. Runoff is medium, and the ero- 
Sion hazard is high. In other features, this soil 
is similar to Bancas stony loam, 30 to 65 percent 
slopes. 

Included in mapping are small areas of Sheephead 
soils and Holland soils. 

This Bancas soil is used for range, wildlife ha- 
bitat, and watershed. Capability unit Vle-7 (20); 
Loamy range site. 


Bancas stony loam, 30 to 65 percent slopes, ero- 


ded (BbG2).--This soil is steep to very steep and is 
16 to 30 inches deep over rock Sheet erosion has 
been moderate. The available water holding capacity 
is 3 to 5 inches. Runoff is very rapid, and the 
erosion hazard very high. 

Included in mapping are small areas of La Posta 
soils and rock land. 

This Bancas soil is used mainly for wildlife ha- 
bitat, watershed, and range. Capability unit VIIe-7 
(20); Loamy range site. 


Blasingame Series 
The Blasingame series consists of well-drained 


moderately deep stony loams that have a stony clay 
loam subsoil. These soils formed in material 
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weathered from basic igneous rock or meta-andesite 


rock. They are on uplands and have slopes of 9 to 
50 percent. The elevation ranges from 800 to 2,000 
feet. The mean annual precipitation is between 15 


and 20 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 240 
to 280 days. The vegetation is mainly chamise, 
flattop buckwheat, black sage, ripgut brome, and 
annual forbs. There are a few scattered oaks along 
drainageways. 

In a representative profile the surface layer is 
brown, neutral stony loam about 5 inches thick. The 
subsoil is brown, reddish-brown, and strong-brown, 
neutral stony clay loam. At a depth of about 26 
inches it grades into pale-brown, weathered meta- 
andesite bedrock. In some areas the surface layer 
is loam, instead of stony loam. 

Blasingame soils are used for range, watershed, 
and wildlife habitat. 


Blasingame stony loam, 30 to 50 percent slopes 
(BgF) .--This steep soil is on mountainous uplands. 


The slope averages 40 percent. 
Representative profile: End of Cold Springs 
Road, NW 1/4 of SE 1/4 sec. 8, T. 8 S., R. 5 W. 


Al--0 to 5 inches, brown (7.5YR 5/4) stony loam, 
dark brown (7.5YR 4/4) moist; weak and mod- 
erate, fine, granular structure; hard, fri- 
able, slightly sticky, slightly plastic; 
common fine and medium roots; common fine 
tubular pores; 20 percent stones; neutral 
(pH 7.3); abrupt, wavy boundary. 

B1--5 to 9 inches, brown (7.5YR 5/4) stony light 
clay loam, dark brown (7.5YR 4/4) moist; 
moderate, fine and medium, subangular 
blocky structure; hard, friable, sticky, 
plastic; common fine and medium roots; com- 
mon very fine and fine tubular pores; few 
thin clay films on ped faces; 20 percent 
stones; neutral (pH 7.1); clear, wavy bound- 


ary. 

B21t--9 to 15 inches, reddish-brown (5YR 4/4) stony 
clay loam, dark reddish brown (SYR 3/4) 
moist; moderate, fine and medium, subangular 
blocky structure; very hard, firm, sticky, 
plastic; few fine and medium roots; common 
very fine and fine tubular pores; common 
moderately thick clay films on ped faces; 20 
percent stones; neutral (pH 6.8); clear, 
smooth boundary. 

B22t--15 to 26 inches, strong-brown (7.5YR 5/6) 
stony clay loam, dark brown (7.5YR 4/4) 
moist; moderate, medium, subangular blocky 
structure; hard, friable, sticky, plastic; 
few medium roots; few very fine and fine 
tubular pores; few thin clay films on ped 
faces; 20 percent stones; neutral (pH 6.8); 
clear, smooth boundary. 

C--26 inches, pale-brown (10YR 6/3) weathered 
meta-andesite rock, yellowish brown (10YR 
5/4) moist; very few medium roots; slightly 
acid (pH 6.3). 
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The A horizon ranges from stony loam to heavy 
loam in texture, from brown to dark yellowish brown 
in color, and from 3 to 6 inches in thickness. The 
Bl and B2t horizons range from stony clay loam to 
clay loam in texture, from reddish brown to strong 
brown or brown in color, and from 14 to 26 inches 
in thickness. The depth to weathered rock ranges 
from 17 to 32 inches. The soil is 15 to 25 percent 
stones. 

Included with this soil in mapping are small 
areas of Cieneba soils, Fallbrook soils, and Exche- 
quer soils. 

Fertility is medium. Permeability is moderately 
slow. The available water holding capacity is 2.5 
to 3.5 inches. Runoff is rapid, and the erosion 
hazard high. The rooting depth is 17 to 32 inches. 

This soil is used chiefly for range, watershed, 
and wildlife habitat. Capability unit VIIe-7 (19); 
Shallow Loamy range site. 


Blasingame loam, 9 to 30 percent slopes (BeE).-- 


This soil is strongly sloping to moderately steep 
and is 20 to 32 inches deep over weathered rock. It 
is not stony. The available water holding capacity 
is 3 to 5 inches. Runoff is medium to rapid. In 
other features, this soil is similar to Blasingame 
stony loam, 30 to 50 percent slopes. 

Included in mapping are small areas of Cieneba 
soils and Fallbrook soils. 

This Blasingame soil is used for citrus, range, 
watershed, and wildlife habitat. Capability unit 
VIe-1 (19); Shallow Loamy range site. 


Blasingame stony loam, 9 to 30 percent slopes 
(BgE).--This soil is strongly sloping to moderately 
steep and is 20 to 32 inches deep over weathered 
rock. Runoff is medium to rapid. In other featur- 
es, this soil is similar to Blasingame stony loam, 
30 to 50 percent slopes. 

Included in mapping are small areas of Cieneba 
soils and Exchequer soils. 

This Blasingame soil is used for citrus, range, 
watershed, and wildlife habitat. Capability unit 
VIe-7 (19); Shallow Loamy range site. 


Bonsall Series 


The Bonsall series consists of moderately well 
drained, shallow to moderately deep sandy loams that 
have a heavy clay loam subsoil. Slopes are concave 
and range from 2 to 15 percent. The elevation ranges 
from 200 to 2,500 feet. The mean annual precipita- 
tion is between 12 and 16 inches, and the mean an- 
nual air temperature between 60° and 62° F. The 
frost-free season is 260 to 340 days. The winter 
growing season has only light frost. The native ve- 
getation is mainly filaree, mustard, wild oats, and 
annual grasses and forbs. A few scattered oaks grow 
along the drainageways. 

In a representative profile the surface layer is 
brown, slightly acid sandy loam about 10 inches 
thick. The subsoil is brown, yellowish-brown, and 


light yellowish-brown, slightly acid to moderately 
alkaline clay loam and sandy loam about 50 inches 
thick. The substratum is light-brown, mildly alka- 
line sandy clay loam. At a depth of about 89 inches 
is deeply weathered granitic rock. 

Bonsall soils are used chiefly for range. Small 
acreages are used for dryfarmed barley and for ir- 
Yigated citrus, tomatoes, and flowers. 


Bonsall sandy loam, 2 to 9 percent slopes 
(B1C).--This gently sloping to moderately sloping 
soil is on concave slopes. The slope averages 6 
percent. 

Representative profile: 2 1/4 miles south, 3/4 
mile east of Fallbrook, NE 1/4 of SW 1/4 sec. 31, 
T. 9S., R. 33W. 


All--0 to 6 inches, brown (10YR 5/3) sandy loam, 
dark brown (10YR 3/3) moist; moderate, fine 
and medium, crumb structure; hard, friable, 
slightly sticky, nonplastic; many very fine, 
fine, and medium roots; many very fine tubular 
and interstitial pores; slightly acid (pH 
6/2); abrupt, smooth boundary. 

Al2--6 to 10 inches, brown (10YR 5/3) sanay loam, 
dark brown (10YR 3/3) moist; massive; hard, 
friable, slightly sticky, nonplastic; common 
very fine, fine, and medium roots; common very 
fine and fine tubular pores; slightly acid 
(pH 6.2); abrupt, smooth boundary. 

Blt--10 to 14 inches, brown (7.5YR 5/4) heavy clay 
loamy dark brown (7.5YR 4/4) moist; moderate, 
medium, subangular blocky structure; very 
hard, firm, sticky, plastic; common very fine, 
fine, and medium roots; few fine and medium 
tubular pores; slightly acid (pH 6.5); clear, 
smooth boundary. 

B21t--14 to 27 inches, yellowish-brown (10YR 5/4) 
heavy clay loam, dark yellowish brown (10YR 
4/4) moist; strong, coarse, blocky structure; 
extremely hard, very firm, sticky, plastic; 
few very fine, fine, and medium roots; few 
fine and medium tubular pores; many moderately 
thick clay films on ped faces; mildly alka- 
line (pH 7.8), slightly effervescent; clear, 
smooth boundary. 

B22tca--27 to 38 inches, light yellowish-brown (10YR 
6/4) light clay loam, yellowish brown (10YR 
5/4) moist; strong, coarse, angular blocky 
structure; extremely hard, very firm, sticky, 
plastic; few very fine, fine, and medium 
roots; few fine and medium tubular pores; 
many moderately thick clay films on ped faces; 
moderately alkaline (pH 8.0), strongly effer- 
vescent; clear, smooth boundary. 

B31t--38 to 48 inches, brown (7.5YR 5/4) and red- 
dish-brown (2.5YR 5/4) sandy loam, dark brown 
(7.5YR 4/4) and reddish brown (2.5YR 4/4) 
moist; massive; very hard, firm, nonsticky, 
Slightly plastic; few medium tubular pores; 
mildly alkaline (pH 7.8); clear, smooth bound- 
ary. 

B32t--48 to 60 inches, brown (7.5YR 5/4) heavy sandy 
loam, dark brown (7.5YR 4/4) moist; massive; 


very hard, firm, nonsticky, slightly plastic; 
few medium tubular pores; mildly alkaline 
(pH 7.8); clear, smooth boundary. 

ITIC1--60 to 89 inches, light-brown (7.5YR 6/4) sandy 
clay loam, brown (7 SYR 5/4) moist; massive; 
very hard, friable, slightly sticky, slightly 
plastic; few medium tubular pores; mildly 
alkaline (pH 7.8); clear, smooth boundary. 

IIC2--89 inches, very pale brown (10YR 8/3), light 
yellowish-brown (10YR 6/4), and very dark gray 
(10YR 3/1) decomposed granodiorite; mildly 
alkaline (pH 7.5); clear, smooth boundary. 


The A horizon ranges from brown or dark grayish 
brown to reddish brown in color, from sandy loam to 
loam in texture, and from 8 to 20 inches in thick- 
ness. The B horizon ranges from light yellowish 
brown to dark brown and from brown to reddish brown 
in color, from clay loam to clay in texture, and 
from 38 to 66 inches in thickness. The depth to 
weathered granitic rock ranges from 48 to 89 inches. 
In places there are faint lime mottles below the B 
horizon. 

Included with this soil in mapping are small 
areas of Fallbrook soils, Placentia soils, and Bo- 
sanko soils. 

Fertility is medium. Permeability is very slow. 
The available water holding capacity is 4 to 5.5 
inches. Runoff is slow to medium. The erosion haz- 
ard is slight to moderate in cultivated areas. The 
rooting depth is 26 to 38 inches. 

This soil is used for range and dryfarmed barley, 
and for citrus, tomatoes, and flowers. Capability 
unit IIIe-3 (19); Claypan range site. 


Bonsall sandy loam, 2 to 9 percent slopes, eroded 


(B1C2) .--This soil is cut by shallow gullies. The 
rooting depth is 24 to 33 inches. The available 
water holding capacity is 4 to 5 inches. The ero- 
sion hazard is moderate. In other features, this 
soil is similar to Bonsall sandy loam, 2 to 9 per- 
cent slopes. 

Included in mapping were small areas of Placentia 
soils and Bosanko soils. 

This Bonsall soil is used for range and dryfarmed 
grain and for flowers. Capability unit IVe-3 (19); 
Claypan range site. 


Bonsall sandy loam, 9 to 15 percent slopes, 


eroded (B1D2).--This soil is strongly sloping and is 
cut by shallow gullies. The rooting depth is 24 to 
33 inches. The available water holding capacity is 
4 to 5 inches. Runoff is medium, and the erosion 
hazard moderate. In other features, this soil is 
similar to Bonsall sandy loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Placentia 
soils, Fallbrook soils, and Bosanka soils. 

This Bonsall soil is used for range and dryfarmed 
barley and for flowers. Capability unit IVe-3 (19); 
Claypan range site. 


Bonsall sandy loam, thick surface, 2 to 9 percent 


slopes (BmC).--This soil has an 18-to 32-inch sur- 
face layer. The rooting depth is 32 to 44 inches. 
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Fertility is high. The available water holding ca- 
pacity is 5 to 6 inches. In other features, this 
soil is similar to Bonsall sandy loam, 2 to 9 per- 
cent slopes. 

Included in mapping are small areas of Placentia 
sandy loam, thick surface, and of Fallbrook soils. 

This Bonsall soil is used for citrus, tomatoes, 
and flowers, for dryfarmed barley, and for range. 
Capability unit IIIe-3 (19); Claypan range site. 


Bonsall-Fallbrook sandy loams, 2 to 5 percent 
slopes (BnB) .--This complex is about 50 percent Bon- 
sall sandy loam and 45 percent Fallbrook sandy loam. 
It occurs on undulating uplands, at elevations of 
200 to 2,500 feet. Bonsall soils occupy the swales, 
and Fallbrook soils the low mounds and ridges. 

Included in mapping were small areas of Bosanko 
soils and Placentia soils. 

The Bonsall soil has a surface layer of brown 
sandy loam about 10 inches thick, a subsoil of yel- 
lowish-brown heavy clay loam about 50 inches thick, 
and a light-brown sandy substratum that grades to 
weathered granitic rock at a depth of about 89 
inches. Detailed information is given in the de- 
scription of Bonsall sandy loam, 2 to 9 percent 
slopes. 

The Fallbrook soil has a surface layer of brown 
sandy loam about 8 inches thick, a subsoil of red- 
dish-brown sandy clay loam or loam, and decomposed 
granitic rock at a depth of about 41 inches. De- 
tailed information about this soil is given in the 
description of Fallbrook sandy loam, 5 to 9 percent 
slopes, under the heading "Fallbrook Series." 

Bonsall sandy loam is moderately well drained, is 
very slowly permeable in the subsoil, and has 4 to 
5.5 inches of water available in the 26 to 36 inches 
of rooting depth. 

Fallbrook sandy loam is well drained, is moder- 
ately slowly permeable in the subsoil, and has 5 to 
8 inches of water available in the 32 to 60 inches 
of rooting depth. 

For both soils fertility is medium, runoff is 
slow, and the erosion hazard slight. 

These soils are used for dryfarmed grain and for 
citrus, tomatoes, and flowers. Capability unit 
IIle-3 (19). 


Boomer Series 


The Boomer series consists of well-drained, mod- 
erately deep to deep stony loams that have a stony 
clay loam subsoil. These soils formed in material 
derived from gabbro. They are on uplands and have 
slopes of 2 to 65 percent. The elevation ranges 
from 3,200 to 5,000 feet. The mean annual precipi- 
tation is between 25 and 38 inches, and the mean an- 
nual air temperature between 53° and 56° F. The 
frost-free season is 135 to 175 days. The vegeta- 
tion is chiefly an open stand of coniferous and 
broadleaf trees and woody shrubs and grasses. The 
main species are Jeffrey pine, ponderosa pine, black 
oak, canyon live oak, incense-cedar, manzanita, and 
annual grasses and forbs. 
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In a representative profile, the surface layer is 
dark-brown and reddish-brown, slightly acid stony 
loam about 8 inches thick. The subsoil is strong- 
brown and yellowish-red, medium acid stony loam and 
stony clay loam about 38 inches thick. The substra- 
tum is deeply weathered gabbro. In some areas the 
surface layer is loam and the entire soil is stone 
free. 

Boomer soils are used mainly for range, woodland, 
and recreational areas. A few small areas are used 
for orchards. 


Boomer stony loam, 30 to 65 percent slopes 
(BrG) .--This steep to very steep soil is on moun- 
tainous uplands. The slope averages 33 percent. 
Representative profile: Approximately 75 feet 
east of Engineers Road, 0.3 mile northwest of its 
junction with Old Mill Truck Trail, SE 1/2 sec. 30, 
T. 13 S., R. 3E. 


O1--1 inch to O partially decomposed and undecom- 
posed leaves and litter; neutral (pH 7.0). 

All--0 to 3 inches, dark-brown (10YR 4/2) stony 
loam, very dark grayish brown (10YR 3/2) 
moist; moderate, fine, crumb structure; soft, 
very friable, slightly sticky, plastic; many 
very fine random roots; many fine intersti- 
tial pores; 20 percent stones; slightly acid 
(pH 6.5); abrupt, smooth boundary. 

Al2--3 to 8 inches, reddish-brown (SYR 4/4) stony 
loam, reddish brown (5YR 4/4) moist; moder- 
ate, medium, granular structure; slightly 
hard, friable, slightly sticky, plastic; com- 
mon fine random roots; many fine interstitial 
pores; 20 percent stones; slightly acid (pH 
6.5); clear, wavy boundary. Tongues of this 
horizon, possibly filled animal burrows, ex- 
tend into underlying material, almost to the 
B2 horizon. 

B1--8 to 16 inches, strong-brown (7.5YR 5/6) stony 
loam, dark reddish brown (5YR 3/4) moist; 
moderate, coarse, angular blocky structure; 
slightly hard, firm, slightly sticky, plas- 
tic; few medium random roots; very many fine 
random tubular pores; few thin clay films on 
ped faces; 20 percent stones; medium acid 
(pH 6.0); clear, wavy boundary. 

B21t--16 to 31 inches, strong-brown (7.5YR 5/6) 
stony clay loam, dark reddish brown (SYR 3/4) 
moist; strong, medium, angular blocky struc- 
ture; hard, firm, sticky, very plastic; few 
medium random roots; many fine random tubular 
pores; common moderately thick clay films on 
ped faces; 20 percent stones; medium acid 
(pH 6.0); clear, wavy boundary. 

B22t--31 to 46 inches, yellowish-red (5YR 4/8) stony 
clay loam, yellowish red (SYR 4/8) moist; 
moderate, medium, angular blocky structure; 
hard, firm, sticky, very plastic; few medium 
random roots; many fine random tubular pores; 
many thick clay films on ped faces; 25 per- 
cent stones; medium acid (pH 6.0); diffuse, 
broken boundary. 

C--46 inches, reddish-yellow (7.5YR 6/8) decomposed 


gabbro, yellowish red (SYR 4/8) moist; few 
fine random roots; medium acid (pH 5.8). 


The A horizon ranges from dark brown to reddish 
brown in color, from stony loam to stony fine sandy 
loam in texture, and from 5 to 12 inches in thick- 
ness. The B horizon ranges from strong brown to 
yellowish red or reddish yellow in color, is stony 
loam, stony clay loam, or very stony clay loam in 
texture, and ranges from 29 to 48 inches in thick- 
ness. The depth to weathered bedrock ranges from 
33 to 53 inches. 

Included with this soil in mapping are small 
areas of Holland soils, Crouch soils, and Sheephead 
soils. Also included are areas where the depth to 
bedrock is only 25 inches. 

Fertility is medium. Permeability is moderately 
slow. The available water holding capacity is 3 to 
6.5 inches. Runoff is rapid to very rapid, and the 
erosion hazard high to very high. The rooting depth 
is 33 to 53 inches. 

Woodland site quality is class VI: average annual 
production is 100 board feet per acre on a fully 
stocked, mature stand (6). Seedling mortality is 
severe because of the climate. The windthrow hazard 
is slight. Plant competition, the equipment limit- 
ation, and the hazard of pests and disease are all 
severe. Jeffrey pine is suitable for planting. 

This soil is used mainly for range and recrea- 
tional areas. A few small areas are in apple and 
pear orchards. Capability unit VIle-7 (20); Loamy 
range site. 


Boomer loam, 2 to 9 percent slopes (BoC) .--This 
soil is undulating to gently rolling, has an 8- to 


ll-inch surface layer, contains no stones, and is 

36 to 56 inches deep over weathered rock. Fertility 
is high. The available water holding capacity is 

5 to 8 inches. Runoff is slow to medium, and the 
erosion hazard slight to moderate. In other fea- 
tures, this soil is similar to Boomer stony loam, 

30 to 65 percent slopes. 

Included in mapping are small areas of Holland 
soils and Crouch soils. Also included are a few 
areas where the surface layer is stony loam. 

Woodland site quality ranges from class V to 
class VI: average annual production is between 100 
and 200 board feet per acre on a fully stocked, ma- 
ture stand (6). Seedling mortality is severe be- 
cause of the climate. The windthrow hazard and the 
equipment limitation are slight. Plant competition 
and the hazard of pests and disease are moderate. 
Jeffrey pine is suitable for planting. 

This soil is used for recreational areas, summer 
cottage sites, range, and apple and pear orchards. 
Capability unit IIIe-1 (20); Loamy range site. 


Boomer loam, 9 to 30 percent slopes (BoE) .--This 


soil is rolling to hilly, contains no stones, and is 
33 to 53 inches deep over weathered rock. 
able water holding capacity is 4.5 to 7.5 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. In other features, this soil is 
- similar to Boomer stony loam, 30 to 65 percent 
slopes. 
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The avail- 


Included in mapping are small areas of Holland 
soils, Crouch soils, and Sheephead soils. 

Woodland site quality ranges from class V to 
class VI: average annual production is between 100 
to 200 board feet per acre on a fully stocked, ma- 
ture stand (6). Seedling mortality is severe be- 
cause of the climate. The windthrow hazard is 
slight, plant competition is moderate, the equip- 
ment limitation 1s moderate, and the hazard of pests 
and disease 1s severe. Jeffrey pine is suitable 
for planting. 

This soil is used for recreational areas, range, 
summer cottage sites, and apple and peach orchards. 
Capability unit VIe-1 (20); Loamy range site. 


Boomer stony loam, 9 to 30 percent slopes 
(BrE).--This soil is rolling to hilly and is 33 to 
53 inches deep over weathered rock. Runoff is medi- 
um to rapid, and the erosion hazard is moderate to 
high. In other features, this soil is similar to 
Boomer stony loam, 30 to 65 percent slopes. 

Included in mapping are small areas of Holland 
soils, Crouch soils, and Sheephead soils. 

Woodland site quality ranges from class V to 
class VI: average annual production is between 100 
and 200 board feet per acre for a fully stocked, 
mature stand (6). Seedling mortality is severe be- 
cause of the climate. The windthrow hazard is 
slight, plant competition is severe, the equipment 
limitation is moderate, and the hazard of pests and 
disease is severe. 

This soil is used mainly for range and recrea- 
tional areas. A few small areas are in pear and 
apple orchards. Capability unit Vle-7 (20); Loamy 
range site. 


Bosanko Series 


The Bosanko series consists of well-drained, mod- 
erately deep clays that formed in material derived 
from acid igneous rock. These soils are on uplands 
and are undulating to hilly. Slopes range from 2 to 
30 percent. The elevation ranges from 300 to 2,900 
feet. The mean annual precipitation is between 12 
and 18 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 260 
to 320 days. The winter growing season has only 
light frost. The vegetation is chiefly annual grass- 
es and scattered shrubs. 

In a representative profile the surface layer is 
gray, slightly acid to moderately alkaline clay 23 
inches thick. The next layer is brown, moderately 
alkaline sandy clay loam that contains numerous soft 
lime concretions. At a depth of about 30 inches 
is pale-brown, decomposed acid igenous rock. In 
some areas these soils have a stony surface layer. 

Bosanko soils are used for range, citrus, toma- 
toes, grain, and grain hay. 


Bosanko clay, 2 to 9 percent slopes (BsC).--This 


gently sloping to moderately sloping soil is on up- 
lands. The slope averages 3 percent. 
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Representative profile: Approximately 3,700 feet 
north and 140 feet west of intersection of Haverford 
and Lilac Roads, SW 1/4 of NE 1/4 sec. 3, T. 13 S. 
R. 1 E. 


Ap--0 to 5 inches, gray (10YR 5/1) clay, very dark 
gray (10YR 3/1) moist; moderate, fine, gran- 
ular structure; very hard, firm, sticky, plas- 
tic; many very fine and fine vertical roots; 
many very fine and fine tubular and intersti- 
tial pores; slightly acid (pH 6.3); abrupt, 
smooth boundary. 

All--5 to 18 inches, gray (10YR 5/1) clay, very dark 
gray (10YR 3/1) moist; strong, medium and 
coarse, angular blocky structure; extremely 
hard, very firm, very sticky, very plastic; 
many very fine roots, common fine roots; com- 
mon, very fine and fine, vertical tubular 
pores; neutral (pH 6.7); many slickensides; 
clear, smooth boundary. 

Al2--18 to 23 inches, gray (10YR 5/1) clay, very 
dark gray (10YR 3/1) moist; moderate, medium, 
angular blocky structure; very hard, firm, 
very sticky, very plastic; common very fine 
roots; common, very fine, vertical tubular 
pores, few, fine, vertical tubular pores; 
moderately alkaline (pH 8.0); many slicken- 
sides; clear, smooth boundary. 

ACca--23 to 30 inches, brown (10YR 5/3) heavy sandy 
clay loam, dark brown (10YR 4/3) moist; small, 
rounded, white (10YR 8/1) masses of lime; 
weak, medium, angular blocky structure; hard, 
friable, sticky, plastic; very few very fine 
roots; common very fine tubular pores; mod- 
erately alkaline (pH 8.2); slightly efferves- 
cent; violently effervescent in lime masses; 
clear, irregular boundary. 

C--30 inches, pale-brown (10YR 6/3), decomposed, 
acid igneous rock. 


The A horizon ranges from gray to dark gray in 
color and from 17 to 29 inches in thickness. The 
ACca horizon ranges from brown to pale brown or 
grayish brown in color, and from clay loam to sandy 
loam in texture. In places this horizon contains 
soft lime concretions. The depth to decomposed rock 
ranges from 30 to 36 inches. 

Included with this soil in mapping are small 
areas of Bonsall soils, Fallbrook soils, and Vista 
soils. 

Fertility is medium. Permeability is slow. The 
available water holding capacity is 5 to 6 inches. 
Runoff is slow to medium, and the erosion hazard 
Slight to moderate. The rooting depth is 30 to 36 
inches. 

This soil is used mainly for range, grain, grain 
hay, or pasture. Citrus and tomatoes are grown in 
areas where irrigation water is available. Capabil- 
ity unit IIIe-S (19); Clayey range site. 


Bosanko clay, 9 to 15 percent slopes (BsD) .--This 


soil is strongly sloping and is 20 to 28 inches deep 
over decomposed rock. The available water holding 
capacity is 3.5 to 4.5 inches. Runoff is mediun, 
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and the erosion hazard moderate. In other features, 
this soil is similar to Bosanko clay, 2 to 9 percent 
slopes. 

Included in mapping are small areas of Bonsall 
soils, Fallbrook soils, and Vista soils. 

This Bosanko soil is used for range, small grain, 
pasture, citrus, and tomatoes. Capability unit 
IIlle-5 (19); Clayey range site. 


Bosanko clay, 15 to 30 percent slopes (BsE).-- 
This soil is moderately steep and is 16 to 28 inches 
deep over decomposed rock. The available water hold- 
ing capacity is 2.5 to 4.5 inches. Runoff is medium 
to rapid, and the erosion hazard moderate to high. 
In other features, this soil is similar to Bosanko 
clay, 2 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils, Fallbrook soils, and Vista soils. 

This Bosanko soil is used for range and tomatoes. 
Capability unit IVe-5 (19); Clayey range site. 


Bosanko Stony clay, 5 to 9 percent slopes 


(BtC).--In contrast with Bosanko clay, 5 to 9 per- 
cent slopes, this soil is moderately sloping, is 20 
percent stones and cobblestones in the surface la- 
yer, and is 24 to 36 inches deep over decomposed 
rock. The available water holding capacity is 3 to 
5 inches. Runoff is slow to medium, and the erosion 
hazard slight to moderate. 

Included in mapping are small areas of Bonsall 
soils. Also included are areas where slopes are 9 
to 15 percent. 

This Bosanko soil is used for range and citrus. 
Capability unit IVe-5 (19); Clayey range site. 


Bull Trail Series 


The Bull Trail series consists of well-drained 
sandy loams that have a sandy clay loam subsoil. 
These soils are underlain by feldspathic sandy al- 
luvium. They occur in dissected old alluvial basins 
and are undulating to hilly. Slopes range from 2 to 
30 percent. The elevation ranges from 2,700 to 
4,000 feet. The mean annual precipitation is be- 
tween 16 and 22 inches, and the mean annual air tem- 
perature between 56° and 58° F. The frost-free sea- 
son is 150 to 200 days. The vegetation is chiefly 
soft chess, stipa, flattop buckwheat, ripgut brome, 
and annual forbs. 

In a representative profile the surface layer is 
grayish-brown, medium acid sandy loam about 10 inch- 
es thick. The subsoil is brown, pale-brown, and 
light yellowish-brown, medium acid sandy clay loam 
and heavy sandy loam about 22 inches thick. The 
substratum is light brownish-gray and pale-brown, 
medium acid loamy sand and sand. It extends to a 
depth of more than 60 inches. 

Bull Trail soils are used mainly for range. A 
small acreage is in hay or grain crops. 


Bull Trail sandy loam, 9 to 15 percent slopes, 


eroded (BuD2).--This rolling soil is on slightly 
convex slopes. The slope averages 9 percent. 


Representative profile: 300 feet southwest of 
Mataguay Road on California Highway 79, NE 1/4 of 
SW 1/4 sec. 8, T. 11 S., R. 3 E. 


Al--0 to 10 inches, grayish-brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) 
moist; weak, fine and coarse, granular struc- 
ture; slightly hard, friable, nonsticky, non- 
plastic; common very fine and fine roots; 
common fine to medium tubular pores; medium 
acid (pH 6.0); clear, smooth boundary. 

Bl--10 to 15 inches, brown (10YR 5/3) sandy clay 
loam, dark grayish brown (10YR 4/2) moist; 
weak, medium and coarse, subangular blocky 
structure; hard, friable, sticky, plastic; 
common very fine roots; common fine to medium 
tubular and interstitial pores; medium acid 
(pH 5.8); clear, smooth boundary. 

B2t--15 to 25 inches, brown (10YR 5/3) sandy clay 
loam, dark brown (10YR 4/3) moist; weak, me- 
dium, prismatic and moderate, medium and 
coarse, subangular blocky structure; hard, 
firm, sticky, plastic; common very fine roots; 
few fine tubular pores, many fine intersti- 
tual pores; common thin clay films as bridges 
on ped faces and in pores; medium acid (pH 
5.7); clear, smooth boundary. 

B3--25 to 32 inches, pale-brown (10YR 6/3) and light 
yellowish-brown (10YR 6/4) heavy sandy loam, 
dark brown (10YR 4/3) and dark yellowish brown 
(10YR 4/4) moist; weak, coarse, prismatic 
structure; slightly hard, friable, slightly 
Sticky, slightly plastic; few fine roots; very 
few fine tubular pores, common fine intersti- 
tial pores; very few thin clay films on ped 
faces; medium acid (pH 5.6); clear, smooth 
boundary. 

Cl--32 to 47 inches, light brownish-gray (2.5Y 6/2 
and 10YR 6/2) loamy sand, brown (10YR 4/3) 
moist; massive; slightly hard, very friable, 
nonsticky, nonplastic; very few fine roots; 
few fine interstitial pores; medium acid (pH 
5.8); clear, wavy boundary. 

C2--47 to 62 inches, pale-brown (10YR 6/3) and light 
brownish-gray (10YR 6/2) sand, brown (10YR 
4/3) moist; massive; soft, very friable, non- 
sticky, nonplastic; medium acid (pH 5.8). 


The A horizon ranges from grayish brown to brown 
in color, from sandy loam to fine sandy loam in tex- 
ture, and from 6 to 12 inches in thickness. This 
horizon is less than 1 percent organic matter. The 
B horizon ranges from brown to pale brown or light 
yellowish brown in color, from heavy sandy loam to 
sandy clay loam in texture, and from 16 to 27 inches 
in thickness. The C horizon ranges from loamy sand 
to sand in texture. It extends to a depth of more 
than 60 inches. 

Included with this soil in mapping are small 
areas of Calpine soils, Mottsville soils, and La 
Posta soils. Also included are a few areas where 
the subsoil is sandy loam. 

Part of the original surface layer has been re- 
moved by sheet erosion. Fertility is mediun. 


Permeability is moderately slow. The available wa- 


ter holding capacity is 6 to 7.5 inches. Runoff is 
medium, and the erosion hazard moderate. The root- 
ing depth is more than 60 inches. 

This soil is used only for range. Capability 


unit IVec-1 (20); Loamy range site. 


Bull Trail sandy loam, 2 to 5 percent slopes 


(BuB) .--This soil is undulating and is not eroded. 
Runoff is slow, and the erosion hazard slight. The 
rooting depth is 60 inches. In other features, this 
soil is similar to Bull Trail sandy loam, 9 to 15 
percent slopes, eroded. 

Included in mapping are small areas of Mottsville 
soils and Calpine soils. 

This Bull Trail soil is used mainly for range. A 
small acreage is in hay or grain crops. Capability 
unit IIIec-1 (20); Loamy range site. 


Bull Trail sandy loam, 5 to 9 percent slopes 
(BuC).--This soil is gently rolling and is not 
eroded. The rooting depth is more than 60 inches. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. In other features, this soil is 
Similar to Bull Trail sandy loam, 9 to 15 percent 
slopes, eroded. 

Included in mapping are small areas of Mottsville 
soils and Calpine soils. 

This Bull Trail soil is used mainly for range. 

A small acreage is in hay or grain crops. Capabil- 
ity unit IIIec-1 (20); Loamy range site. 


Bull Trail sandy loam, 15 to 30 percent slopes, 


eroded (BuE2).--This soil is hilly and contains 
shallow gullies. Its surface layer is 4 to 6 inches 
thick. The rooting depth is no more than 60 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. In other features, this soil is 
Similar to Bull Trail sandy loam, 9 to 15 percent 
slopes, eroded. 

Included in mapping are small areas of La Posta 
soils. 

This Bull Trail soil is used only for range. 
pability unit VIec-1 (20); Loamy range site. 


Ca- 


Calpine Series 


The Calpine series consists of well-drained, very 
deep coarse sandy loams that formed in granitic al- 
luvium. These soils are on alluvial fans and have 
slopes of 2 to 15 percent. The elevation ranges 
from 2,500 to 4,500 feet. The mean annual precipta- 
tion is between 11 and 18 inches, and the mean an- 
nual air temperature between 56° and 58° F. The 
frost-free season is 160 to 185 days. The vegeta- 
tion is chiefly chamise, scrub oak, manzanita, cac- 
tus, and annual grasses and forbs. 

In a representative profile the surface layer is 
dark grayish-brown, neutral to medium acid coarse 
sandy loam about 12 inches thick. The subsoil is 
brown, slightly acid,coarse sandy loam about 22 
inches thick. The substratum is brown, neutral, 
stratified fine gravelly sandy loam to fine 
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gravelly loamy coarse sand. 
of more than 60 inches. 

Calpine soils are used for range and wildlife 
habitat. > 


It extends to a depth 


Calpine coarse sandy loam, 2 to 5 percent slopes 


(CaB).--This gently sloping soil occurs on alluvial 
fans in large mountain valleys. The slope averages 
4 percent. 

Representative profile: Approximately 800 feet 
east of southwest corner of sec. 18, T. 11 S., R. 5 
E. 


All--0 to 3 inches, dark grayish-brown (10YR 4/2) 
coarse sandy loam, very dark grayish brown 
(10YR 3/2) moist; moderate, fine, crumb struc- 
ture; soft, very friable, nonsticky, nonplas- 
tic; many very fine random roots; neutral 
(pH 7.0); clear, smooth boundary. 

Al2--3 to 12 inches, dark. grayish-brown (10YR 4/2) 
coarse sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak, fine and mediun, 
crumb structure; slightly hard, friable, non- 
sticky, nonplastic; many fine random roots; 
few, fine, random tubular pores; medium acid 
(pH 6.0); clear, wavy boundary. 

B21--12 to 19 inches, brown (10YR 5/3) coarse sandy 
loam, dark brown (7.5YR 4/4) moist; massive; 
slightly hard, friable, nonsticky, nonplas- 
tic; common medium random roots; many, fine, 
random tubular pores; colloid in bridges be- 
tween mineral grains; slightly acid (pH 6.2); 
gradual, smooth boundary. 

B22--19 to 34 inches, brown (10YR 5/3) coarse sandy 
loam, dark brown (7.5YR 4/4) moist; massive; 
very hard, friable, nonsticky, nonplastic; 
common medium random roots; many, fine, ran- 
dom tubular pores; colloid in bridges be- 
tween mineral grains; slightly acid (pH 6.5); 
gradual, smooth boundary. 

Cl--34 to 48 inches, brown (10YR 5/3), stratified 
fine gravelly sandy loam, dark brown (10YR 
4/3) moist; massive; hard, friable, nonsticky, 
nonplastic; common medium random roots; many, 
fine, random tubular pores; colloid in bridg- 
es between mineral grains; 20 percent gravel; 
neutral (pH 6.7); clear, wavy boundary. 

C2--48 to 64 inches, brown (10YR 5/3), stratified 
fine gravelly loamy sand, dark brown (10YR 
4/3) moist; massive; slightly hard, very fri- 
able, nonsticky, nonplastic; few medium ran- 
dom roots; common, fine, random tubular pores; 
colloid in bridges between mineral grains; 

20 percent gravel; neutral (pH 6.8); abrupt, 
wavy boundary. 

C3--64 to 72 inches, brown (10YR 5/3), stratified 
fine gravelly loamy coarse sand, dark brown 
(10YR 4/3) moist; massive; soft, very friable, 
nonsticky, nonplastic; very few medium random 
roots; few, fine, random tubular pores; 20 
percent gravel; neutral (pH 6.8). 


The A horizon ranges from dark grayish brown to 
brown in color, from coarse sandy loam to coarse 
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loamy sand in texture, and from 10 to 14 inches in 
thickness. The B horizon ranges from brown to pale 
brown in color and from 26 to 39 inches in thick- 
ness. The C horizon ranges from brown to pale brown 
in color and from fine gravelly loamy coarse sand or 
fine gravelly coarse sand to fine gravelly sandy 
loam in texture. This horizon is 15 to 25 percent 
gravel. 

Included with this soil in mapping are small 
areas of Kitchen Creek soils, Mottsville soils, and 
La Posta soils. 

Fertility is low. Permeability is moderately 
rapid. The available water holding capacity is 4.5 
to 6.5 inches. Runoff is slow, and the erosion haz- 
ard slight. The rooting depth is more than 60 inch- 
es. 

This soil is used for range and wildlife habitat. 
Capability unit IVec-1 (20); Loamy range site. 


Calpine coarse sandy loam, 5 to 9 percent slopes 
(CaC) .--This soil is moderately sloping. Runoff is 


slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Calpine coarse sandy loam, 2 to 5 percent slopes. 

Included in mapping are small areas of La Posta 
soils and Kitchen Creek soils. 

This Calpine soil is used for range and wildlife 
habitat. Capability unit IVec-1 (20); Loamy range 
site. 


Calpine coarse sandy loam, 5 to 9 percent slopes, 
eroded (CaC2).--This soil is moderately sloping and 


has lost 25 to 50 percent of its original surface 
layer through sheet erosion. The available water 
holding capacity is 4.5 to 5.5 inches. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Calpine coarse sandy loam, 2 to 5 percent slopes. 

Included in mapping are small areas of La Posta 
soils, Kitchen Creek soils, and Mottsville soils. 

This Calpine soil is used for range and wildlife 
habitat. Capability unit IVec-1 (20); Loamy range 
site. 


Calpine coarse sandy loam, 9 to 15 percent slopes, 
eroded (CaD2).--This soil is strongly sloping,, 


contains rills, and shows evidence of sheet erosion. 
The available water holding capacity is 4.5 to 5.5 
inches. Runoff is medium, and the erosion hazard 
moderate. In other features, this soil is similar 
to Calpine coarse sandy loam, 2 to 5 percent slopes. 

Included in mapping are small areas of La Posta 
soils and Kitchen Creek soils. 

This Calpine soil is used for range and wildlife 
habitat. Capability unit IVec-1 (20); Loamy range 
site. 


Carlsbad Series 


The Carlsbad series consists of moderately well 
drained and well drained gravelly loamy sands that 
are moderately deep over a hardpan. These soils 
formed in material weathered in place from soft 


ferruginous sandstone. They are on ridges and in 
swales and have slopes of 2 to 30 percent. The 
elevation ranges from 50 to 500 feet. The mean an- 
nual precipitation is between 10 and 12 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 330 to 350 days. The 
winter growing season has only light frost. The 
vegetation is chiefly chamise, black sage, sumac, 
and annual grasses and forbs. 

In a representative profile the surface layer is 
brown, pale brown, and very pale brown, medium acid 
to slightly acid gravelly loamy sand about 21 inches 
thick. The next layers are pale-brown, light-brown, 
and brown, slightly acid to strongly acid heavy 
loamy sand about 18 inches thick. The hardpan is at 
a depth of about 39 inches. 

Carlsbad soils are used for citrus, flowers, and 
truck crops and for housing developments. 


Carlsbad gravelly loamy sand, 5 to 9 percent 
slopes (CbC).--This moderately sloping soil is on 
ridges. The slope averages 5 percent. 

Representative profile: About 150 feet north of 
water tank at Oak Ridge School near center of sec. 
14, T. 13 S., R. 4 W. 


Al--0 to 3 inches, brown (10YR 5/3) gravelly loamy 
sand, dark brown (10YR 3/3) moist; weak, fine, 
granular structure; slightly hard, very fri- 
able, nonsticky, nonplastic; common fine 
roots; many fine tubular and interstitial 
pores; medium acid (pH 6.0); about 20 percent 
concretions; abrupt, smooth boundary. 

A2--3 to 21 inches, very pale brown and pale brown 
(10YR 7/3 and 6/3) gravelly loamy sand, yel- 
lowish brown (10YR 5/4 and 4/4) moist; mas- 
sive; hard, friable, nonsticky, nonplastic; 
few fine and coarse roots; fine tubular and 
interstitial pores; slightly acid (pH 6.5); 
15 percent concretions; clear, smooth bound- 
ary. 

C1--21 to 31 inches, pale-brown (10YR 6/3) heavy 
loamy sand, dark yellowish brown (10YR 4/4) 
moist; massive; very hard, friable, slightly 
sticky, slightly plastic; few fine and coarse 
roots; many fine tubular and interstitial 
pores; slightly acid (pH 6.5); few concre- 
tions; gradual, smooth boundary. 

C2--31 to 39 inches, light-brown and brown (7.5YR 
6/4 and 5/4) heavy loamy sand, brown and dark 
brown (7.5YR 5/4 and 4/4) moist; massive; 
very hard, friable, slightly sticky, slightly 
plastic; few medium and coarse roots; common 
fine tubular and interstitial pores; strongly 
acid (pH 5.5); clear, smooth boundary. 

C3si--39 to SO inches, brown to light-brown, weakly 
cemented sandy duripan. 


The Al and A2 horizons range from brown to very 
pale brown in color and from 16 to 21 inches in 
thickness. These horizons are about 15 to 20 per- 
cent hard, rounded iron concretions. The C 
horizon ranges from brown to pale brown and light 


yellowish brown in color and from 16 to 19 inches in 
thickness. The hardpan is generally weakly cemented 
and occurs at a depth of 32 to 39 inches. 

Included with this soil in mapping are small 
areas of Chesterton soils, Marina soils, and Redding 
soils. Also included are areas of soils that do not 
have a hardpan. 

Fertility is medium. Drainage is moderately 
good. Permeability is moderately rapid above the 


_ hardpan and very slow in the pan. The available 


water holding capacity is 4 to 4.5 inches. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. The rooting depth is 32 to 39 inches. 
This soil is used for truck crops, citrus, flow- 
ers, and range, and for housing developments. Ca- 
pability unit IIIe-8 (19); Sandy range site. 


Carlsbad gravelly loamy sand, 2 to 5 percent 
slopes (CbB).--This soil is gently sloping and is 


36 to 39 inches deep over a hardpan. Runoff is 
slow, and the erosion hazard slight. In other fea- 
tures, this soil is similar to Carlsbad gravelly 
loamy sand, 5 to 9 percent slopes. 

Included in mapping are small areas of Chesterton 
soils and Marina soils. Also included are areas of 
soils that do not have a hardpan. 

This Carlsbad soil is used for truck crops, cit- 
rus, flowers, and range. Capability unit IIle-8 
(19); Sandy range site. 


Carlsbad gravelly loamy sand, 9 to 15 percent 
slopes (CbD).--This soil is strongly sloping and is 
26 to 39 inches deep over a hardpan. The available 
water holding capacity is 3.5 to 4.5 inches. Runoff 
is medium, and the erosion hazard moderate. In 
other features, this soil is similar to Carlsbad 
gravelly loamy sand, 5 to 9 percent slopes. 

Included in mapping are small areas of Chesterton 
soils, Marina soils, and Redding soils. Also in- 
cluded are areas of soils that do not have a hard- 
pan. 

This Carlsbad soil is used for citrus, flowers, 
and range and for housing developments. Capability 
unit IVe-8 (19); Sandy range site. 


Carlsbad gravelly loamy sand, 15 to 30 percent 
slopes (CbE).--This soil is moderately steep and is 


20 to 37 inches deep over a hardpan. It is well 
drained. The available water holding capacity is 

3 to 4.5 inches. Runoff is medium to rapid, and the 
erosion hazard moderate to high. In other features, 
this soil is similar to Carlsbad gravelly loamy 
sand, 5 to 9 percent slopes. 

Included in mapping are small areas of Chesterton 
soils, Marina soils, and Redding soils. Also in- 
cluded are areas of soils that do not have a hardpan 
and areas where part of the surface layer has been 
removed by sheet erosion. 

This Carlsbad soil is used for range and for 
housing developments. Capability unit Vle-8 (19); 
Sandy range site. 


Carlsbad-Urban land complex, 2 to 9 percent 
slopes (CcC).--This complex occurs on ridges and in 
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swales, at elevations of 50 to 500 feet. Most of 
the landscape has been altered through cut and fill 
operations and leveling for building sites. Before 
cut and fill operations and leveling, the slope was 
2 to 9 percent. 

The material exposed in the cuts consists of soft 
ferruginous sandstone and a weakly cemented sandy 
hardpan. The material in the fills is a mixture of 
gravelly loamy sand and ferruginous sandstone. Cuts 
and fills should be determined by onsite investiga- 
tion. Between the leveled building lots are moder- 
ately steep escarpments that are easily eroded. 

The entire acreage is used for homesites. 


Carlsbad-Urban land complex, 9 to 30 percent 
slopes (CcE).--This complex occurs on ridges, at 


elevations of 50 to 500 feet. Most of the landscape 
has been altered through cut and fill operations 

and leveling for building sites. Before cut and 
fill operations and leveling, the slope was 9 to 30 
percent. 

The material exposed in the cuts consists of 
ferruginous sandstone and a weakly cemented sandy 
hardpan. The material in the fills is a mixture of 
gravelly loamy sand and ferruginous sandstone. Cuts 
and fills should be determined by onsite investiga- 
tion. Between the leveled building lots are very 
steep escarpments that are easily eroded. 

The entire acreage is used for homesites. 


Carrizo Series 


The Carrizo series consists of excessively drain- 
ed, very deep very gravelly sands. These soils were 
derived from granitic alluvium. They are on allu- 
vial fans and have slopes of 0 to 9 percent. The 
elevation ranges from 100 to 2,000 feet. The mean 
annual precipitation is between 4 and 6 inches, and 
the mean annual air temperature between 67° and 70° 
F. The frost-free season is 240 to 270 days. The 
vegetation is chiefly creosote bush, cactus, and 
ocotillo. 

In a representative profile the surface layer is 
very pale brown, moderately alkaline very gravelly 
sand about 8 inches thick. The next layer is very 
pale brown, moderately alkaline very gravelly coarse 
sand. It extends to a depth of more than 60 inches. 

Carrizo soils are used for range and recreational 
areas and as a source of sand and gravel. 


Carrizo ve ravelly sand, 0 to 9 percent slopes 
(CeC).--This gently sloping to moderately sloping 
soil is on flood plains and alluvial fans. The 
slope averages 3 percent. 

Representative profile: 2,900 feet east of inter- 
section of old Borrego Valley and new Borrego Valley 
Roads, 50 feet north of highway, NE 1/4 of SE 1/4 
sec. 23, T. 11 S., R. 6 E. 


Al--0 to 8 inches, very pale brown (10YR 7/3) very 
gravelly sand, brown (10YR 5/3) moist; mas- 
Sive; soft, very friable, nonsticky, nonplas- 
tic; few fine random roots and pores; 50 


36 


percent gravel; moderately alkaline (pH 8.2); 
clear, smooth boundary. 

C--8 to 60 inches, very pale brown (10YR 7/3) very 
gravelly coarse sand, pale brown (10YR 6/3) 
moist; massive; soft, nonsticky, nonplastic; 
very few coarse random roots; 50 percent gra- 
vel; moderately alkaline (pH 8.3), efferves- 
cent. 


The A horizon varies considerably in texture be- 
cause of the gravel content but is typically coarse 
sand and gravelly sand. It ranges from 6 to 10 in- 
ches in thickness. The C horizon extends to a depth 
of more than 60 inches. The profile is 45 to 55 
percent gravel. 

Included with this soil in mapping are small 
areas of Mecca soils and Rositas soils. 

Fertility is very low. Permeability is very 
rapid. The available water holding capacity is 1.5 
to 3 inches. Runoff is very slow to slow, and the 
erosion hazard is slight. The rooting depth is more 
than 60 inches. 

This soil is used for range and recreational 
areas and as a source of sand and gravel (pl. I). 
Capability unit VIIs-4 (30); Sandy range site. 


Chesterton Series 


The Chesterton series consists of moderately well 
drained fine sandy loams that have a sandy clay sub- 
soil. These soils formed in material weathered in 
place from soft ferruginous sandstone. They are on 
ridges and in swales and have slopes of 2 to 15 per- 
cent. The elevation ranges from 50 to 400 feet. 

The mean annual precipitation is between 10 and 12 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 330 to 350 
days. The winter growing season has only slight 
frost. The vegetation is mostly chamise, sumac, 
black sage, flattop buckwheat, and annual grasses 
and forbs. 

In a representative profile the surface layer is 
brown, dark-brown, and reddish-yellow, medium acid 
fine sandy loam about 19 inches thick. The subsoil 
is brown, medium acid to strongly acid sandy clay 
mottled with red and gray. This layer is about 15 
inches thick. A hardpan occurs at a depth of about 
34 inches. 

Chesterton soils are used for truck crops, flow- 
ers, tomatoes, and grain crops. 


Chesterton fine sandy loam, 2 to 5 percent slopes 
(CfB).--This soil is gently sloping. Slopes are 


slightly concave. They average 2 percent. 

Representative profile: 2.5 miles northeast of La 
Jolla, 2,200 feet south of Miramar Road, 50 feet 
east of Genesee Avenue, NW 1/4 of NE 1/4 sec. 17, T. 
15 S., R. 3 W. (Projected). 


All--0 to 7 inches, brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak, fine, gran- 
ular structure; slightly hard, very friable, 
nonsticky, nonplastic; few very fine and fine 


roots; common, fine, tubular pores; many very 
fine interstitial pores; medium acid (pH 6.0); 
few rounded iron concretions; abrupt, smooth 
boundary. 

Al2--7 to 15 inches, dark-brown (7.5YR 4/4) fine 
sandy loam, dark brown (7.5YR 3/4) moist; 
weak, fine and medium, granular structure; 
slightly hard, very friable, nonsticky, non- 
plastic; few very fine and fine roots; many 
fine interstitial pores, common, fine, tubular 
pores; medium acid (pH 6.0); many rounded iron 
concretions; abrupt, smooth boundary. 

A2cn--15 to 19 inches, reddish-yellow (7.5YR 6/6) 
heavy fine sandy loam, strong brown (7.5YR 5/6) 
moist; massive; slightly hard, friable, non- 
sticky, nonplastic; few very fine and fine 
roots; common very fine tubular pores; medium 
acid (pH 5.9); abundant rounded iron concre- 
tions; abrupt, smooth boundary. 

B21t--19 to 27 inches, mottled brown (7.5YR 5/4) and 
red (2.5YR 5/6) sandy clay, dark brown (7.5YR 
4/4) and red (2.5YR 4/6) moist; weak, coarse, 
prismatic and weak, coarse, angular blocky 
structure; very hard, firm, sticky, plastic; 
few very fine and fine roots; few very fine 
tubular and interstitial pores; common thin 
clay films on ped faces; medium acid (pH 5.7); 
few rounded iron concretions; clear, smooth 
boundary. 

B22t--27 to 34 inches, mottled red (2.5YR 4/6), 
brown (10YR 5/3), and gray (SYR 5/1) sandy 
clay; moderate, coarse, prismatic and weak, 
medium, angular blocky structure; extremely 
hard, very firm, sticky, plastic; few very 
fine and fine roots; few very fine tubular 
and interstitial pores; common clay films on 
ped faces; strongly acid (pH 5.2); abrupt, 
wavy boundary. 

Cm--34 inches, reticulate mottled, strongly cement- 
ed iron hardpan. 


The A horizon ranges from brown to dark brown and 
reddish yellow in color, from fine sandy loam to 
loamy fine sand in texture, and from 12 to 24 inches 
in thickness. This horizon is 10 to 30 percent iron 
concretions. The B horizon ranges from 16 to 21 in- 
ches in thickness. Depth to the hardpan ranges from 
28 to 34 inches. 

Included with this soil in mapping are small areas 
of Carlsbad soils, Huerhuero soils, and Marina soils. 
Also included is 140 acres of nearly level soils, 
north of Oceanside and south of Agua Hedionda. 

This soil is moderately fertile. The available 
water holding capacity is 2.5 to 5 inches; some 
moisture is slowly available from the sandy clay 
subsoil. Permeability is very slow, and runoff is 
slow. The erosion hazard is slight in cultivated 
areas. The rooting depth is 12 to 24 inches. 

This soil is used for truck crops, tomatoes, 
flowers, barley, and range. Capability unit IVe-3 
(19); Acid Claypan range site. 


Chesterton fine sandy loam, 5 to 9 percent slopes 
(CfC) .--This soil is moderately sloping. It is on 


coastal ridges. Runoff is slow to medium, and the 
erosion hazard slight to moderate. In other fea- 
tures, this soil is similar to Chesterton fine sandy 
loam, 2 to 5 percent slopes. 

Included in mapping are small areas of Huerhuero 
soils and Carlsbad soils. 

This Chesterton soil is used for truck crops, to- 
matoes, flowers, and range. Capability unit IVe-3 
(19); Acid Claypan range site. 


Chesterton fine sandy loam, 9 to 15 percent 
slopes, eroded (CfD2).--This soil is strongly 
sloping and has lost part of its original surface 
layer through sheet erosion. The available water 
holding capacity is 2.5 to 4.5 inches. Runoff is 
medium, and the erosion hazard moderate. In other 
features, this soil is similar to Chesterton fine 
sandy loam, 2 to 5 percent slopes. 

Included in mapping are small areas of Huerhuero 
soils, Carlsbad soils, and Marina soils. 

This Chesterton soil is used for tomatoes, flow- 
ers, and range. Capability unit IVe-3 (19); Acid 
Claypan range site. 


Chesterton-Urban land complex, 2 to 9 percent 
slopes (CgC).--This unit occurs on ridges and in 


swales, at elevations of 50 to 400 feet. The land- 
scape has been altered by cut and fill operations 
and leveling for building sites. Before cut and 
fill operations and leveling, the slope was 2 to 9 
percent. 

The material exposed in the cuts consists of fer- 
ruginous sandstone and an iron hardpan. The mate- 
rial in the fills is a mixture of fine sandy loam, 
sandy clay, and ferruginous sandstone. Cuts and 
fills should be determined by onsite investigation. 
Between the leveled building lots are moderately 
steep escarpments that are easily eroded. The en- 
tire acreage is used for homesites. 


Chino Series 


The Chino series consists of moderately well 
drained fine sandy loams derived mainly from granit- 
ic alluvium. These soils are on alluvial fans and 
terraces and have slopes of 0 to 5 percent. The 
elevation ranges from 20 to 2,500 feet. The mean 
annual precipitation is between 12 and 20 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 250 to 340 days. 
Frost is light in areas near the coast and heavy in 
the areas inland at higher elevations. The vegeta- 
tion is chiefly annual grasses and shrubs. Salt- 
tolerant plants grow on the saline soils. 

In a representative profile the surface layer is 
dark grayish-brown, slightly acid fine sandy loam 
about 7 inches thick. The next layers are very dark 
gray, grayish-brown, and light brownish-gray, mildly 
alkaline and moderately alkaline light clay loam to 
a depth of about 33 inches. Below this is gray, 
moderately alkaline light clay loam. At a depth of 
about 60 inches is grayish-brown, moderately alka- 
line sandy loam. In some areas the soil is 
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silt loam throughout and is saline. 
Chino soils are used for grazing and for truck 
crops, citrus, tomatoes, and flowers. 


Chino fine sandy loam, 0 to 2 percent slopes 


(ChA) .--This nearly level soil is on alluvial fans 
and terraces. The slope averages 1 percent. The 
soil has been drained by pumping. 

Representative profile: Approximately 1/4 mile 
northeast from abandoned headquarters of Guejito 


Ranch on Guejito Creek, NE 1/4 of SE 1/4 of an assum- 


ed sec. 36, T. 11 S., R. IW. 

All--0 to 7 inches, dark grayish-brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak, fine, granular structure; 
soft, very friable, nonsticky, nonplastic; 
many very fine and fine random roots, few me- 
dium random roots; many very fine and fine 
interstitial pores; slightly acid (pH 6.3); 
abrupt, smooth boundary. 

Al2--7 to 20 inches, very dark gray (10YR 3/1) light 
clay loam, black (10YR 2/1) moist; moderate, 
coarse, prismatic and angular blocky struc- 
ture; very hard, friable, slightly sticky, 
slightly plastic; common very fine and fine 
random roots; common very fine and fine. tu- 
bular pores, few medium tubular pores; mild- 
ly alkaline (pH 7.8); abrupt, smooth boundary. 

C1--20 to 33 inches, grayish-brown and light brown- 
ish-gray (2.5Y 6/2, 10YR 6/2) light clay loam, 
dark grayish brown (2.5Y 4/2, 10YR 4/2) moist; 
moderate, coarse, prismatic and angular blocky 
structure; hard, friable, slightly sticky, 
slightly plastic; very few very fine roots; 
common very fine and fine tubular pores, com- 
mon medium tubular pores; disseminated lime; 
violently effervescent, moderately alkaline; 
(pH 8.2); gradual, smooth boundary. 

C2--33 to 60 inches, gray (10YR 4/1) light clay loam, 
grayish brown (2.5Y 5/2) moist; moderate, 
coarse, prismatic and angular blocky struc- 
ture; hard, friable, slightly sticky, slight- 
ly plastic; many very fine and fine pores; 
medium, disseminated, irregularly shaped lime 
nodules; strongly effervescent, moderately 
alkaline (pH 8.2); gradual, smooth boundary. 

C3--60 to 72 inches, grayish-brown (10YR 5/2) sandy 
loam, dark grayish brown (10YR 4/3) moist; 
massive; soft, friable, nonsticky, nonplastic; 
common very fine and fine pores; strongly 
effervescent, moderately alkaline (pH 8.2). 


The A horizon ranges from dark grayish brown 
through very dark gray to grayish brown in color, 
from fine sandy loam to clay loam in texture, and 
from 25 to 42 inches in thickness. Occasionally 
this horizon receives deposition. The C horizon 
ranges from gray to grayish brown or light brownish 
gray in color and from clay loam to sandy loam in 
texture. It extends to a depth of 60 inches or more. 

Included with this soil in mapping are small areas 
of Grangeville soils, Visalia soils, and Placentia 
soils. 
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Fertility is high. Permeability is moderate. 
The available water holding capacity is 9.5 to 11 


inches. Runoff is very slow, and the erosion haz- 
ard is slight. The rooting depth is more than 60 
inches. The water table has been lowered by pumping. 


This soil is used for grazing and for truck crops, 
citrus, tomatoes, and flowers. Capability unit I-1 
(19). 


Chino fine sandy loam, 2 to 5 percent slopes 
(ChB).--This soil is gently sloping and has slow 


runoff. In other features, it is similar to Chino 
fine sandy loam, 0 to 2 percent slopes. 
Included in mapping are small areas of Grange- 
ville soils, Visalia soils, and Placentia soils. 
This Chino soil is used for grazing and for truck 
crops, citrus, tomatoes, and flowers. Capability 
unit IIe-1 (19). 


Chino silt loam, saline, 0 to 2 percent slopes 
(CkA).--This soil is slightly saline and is silt 
loam to loam throughout the profile. The available 
water holding capacity is 7.5 to 10 inches. 

Included in mapping are small areas of Grange- 
ville soils, Visalia soils, and Placentia soils. 

This Chino soil is used for pasture. Capability 
unit IIs-6 (19). 


Cieneba Series 


The Cieneba series consists of excessively drain- 
ed, very shallow to shallow coarse sandy loams. 
These soils formed in material weathered in place 
from granitic rock. They are on rolling to moun- 
tainous uplands and have slopes of 5 to 75 percent. 
The elevation ranges from 500 to 3,000 feet. The 
mean annual precipitation is between 14 and 20 in- 
ches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 250 to 300 
days. The lower elevations have only light frost 
in winter. The frost hazard is more severe at the 
higher elevations. The vegetation is chiefly flat- 
top buckwheat, chamise, California sagebrush, and 
annual grasses and forbs. 

In a representative profile the soil is brown, 
medium acid coarse sandy loam about 10 inches thick. 
Below this is weathered granodiorite. 

Cieneba soils are used mainly for avocados (pl. 
II), range, wildlife habitat, recreational areas, 
and watershed. Small areas are used for citrus. 


Cieneba coarse sandy loam, 15 to 30 percent 
slopes, eroded (C1E2).--This is a hilly soil on up- 
lands. Slopes are dominantly 30 percent. 

Representative profile: 600 feet southwest of 
Forest Service gate, 30 feet north of road, SE 1/4 
of NE 1/4 sec. 9, T. 16 S., R. 2 E. 


Al--0 to 10 inches, brown (10YR 5/3) coarse sandy 
loam, dark brown (10YR 3/2) moist; weak, fine, 
granular structure; slightly hard, friable, 
nonsticky, nonplastic; common very fine and 
fine roots; many very fine and fine interstitial 


pores; medium acid (pH 6.0); abrupt, smooth 
boundary. 

C--10 inches, light reddish-brown and reddish-brown 
weathered granodiorite; generally several 


feet deep. 


The A horizon ranges from brown to grayish brown 
in color, from coarse sandy loam to sandy loam in 
texture, and from 10 to 20 inches in thickness. 

This horizon is less than 1 percent organic matter. 
The C horizon is weathered granodiorite or tonalite. 

Included with this soil in mapping are small areas 
of Fallbrook soils, Vista soils, and Las Posas soils. 
Also included are areas of rock outcrop. 

Fertility is low. Permeability is rapid. The 
available water holding capacity is 1 to 2 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. The rooting depth is 10 to 20 in- 
ches. Sheet and gully erosion are evident. 

This soil is used mainly for range, wildlife hab- 
itat, recreational areas, and watershed. Small 
areas are used for avocados. Capability unit VIe-1 
(19); Shallow Loamy range site. 


Cieneba coarse sandy loam, 5 to 15 percent 
slopes, eroded (C1D2).--This soil is rolling to 


hilly. Runoff is slow to medium, and the erosion 
hazard slight to moderate. In other features, this 
soil is similar to Cieneba coarse sandy loam, 15 to 
30 percent slopes, eroded. 

Included in mapping are small areas of Fallbrook 
soils, Vista soils, and Las Posas soils, and soils 
that have a subsoil of sandy clay loam. 

This Cieneba soil is used for range, wildlife, 
watershed, and avocados. Capability unit VIe-1 
(19); Shallow Loamy range site. 


Cieneba coarse sandy loam, 30 to 65 percent 
slopes, eroded (C1G2).--This soil is steep to very 
steep. Runoff is rapid to very rapid, and the ero- 
sion hazard high to very high. In other features, 
this soil is similar to Cieneba coarse sandy loam, 
15 to 30 percent slopes, eroded. 

Included in mapping are small areas of Vista 
soils, Las Posas soils, and unnamed soils that have 
a subsoil of sandy clay loam. 

This Cieneba soil is used mainly for range, wild- 
life habitat, and watershed. Small areas are used 
for avocados. Capability unit VIIe-1 (19); 
Shallow Loamy range site. 


Cieneba rocky coarse sandy loam, 9 to 30 percent 
slopes, eroded (CmE2).--In contrast with Cieneba 


coarse sandy loam, 15 to 30 percent slopes, eroded, 
this soil is rolling to hilly, has rock outcrops on 
about 10 percent of the surface and very large gran- 
odioritic boulders on about 20 percent, and is only 
5 to 15 inches deep over hard granodiorite. The 
available water holding capacity is 1 inch to 1.5 
inches. 


Included in mapping are small areas of Vista rocky 


coarse sandy loam and Las Posas rocky sandy loam. 


This Cieneba soil is used for range, recreational 
areas, wildlife habitat, and watershed. Capability 
unit VIIs-8 (19); Shallow Loamy range site. 


Cieneba very rocky coarse sandy loam, 30 to 75 
percent slopes (CmrG).--In contrast with Cieneba 


coarse sandy loam, 15 to 30 percent slopes, eroded, 
this soil is steep to very steep, has rock outcrops 
on about 20 percent of the surface and very large 
granodioritic boulders on about 30 percent, and is 
only 5 to 15 inches deep over hard granodiorite. 
Runoff is rapid to very rapid, and the erosion haz- 
ard high to very high. The@jvai lable water holding 
capacity is 1 inch to 1. % inches. 

Included in mapping are small areas of Vista 
rocky coarse sandy loam and Las Posas rocky sandy 
loam. 

This Cieneba soil is used for wildlife habitat, 
recreational areas, watershed, and range. Capabil- 
ity unit VIIs-8 (19); Shallow Loamy range site. 


Cieneba-Fallbrook rocky sandy loams, 9 to 30 per- 
cent slopes, eroded (CnE2).--This complex is about 


55 percent Cieneba coarse sandy loam and 40 percent 
Fallbrook sandy loam. It occurs on uplands, at ele- 
vations of 200 to 3,000 feet. Rock outcrops cover 
about 5 percent of the surface, and large boulders 
about 10 percent. 

Included in mapping are small areas of Vista 
rocky coarse sandy loam. 

The Cieneba soil is brown coarse sandy loam 
about 10 inches deep over weathered granitic rock. 
Detailed information is given in the description of 
Cieneba coarse sandy loam, 15 to 30 percent slopes, 
eroded. 

The Fallbrook soil has a surface layer of brown 
sandy loam about 6 inches thick and a subsoil of 
reddish-brown sandy clay loam. It is underlain by 
decomposed granitic rock at a depth of about 24 in- 
ches. Detailed information about this soil is given 
in the description of Fallbrook sandy loam, 5 to 9 
percent slopes, under the heading "Fallbrook Series." 

Cieneba coarse sandy loam is excessively drained. 
Permeability is moderately rapid, and the available 
water holding capacity is 1 inch to 1.5 inches. 
Fertility is low. 

Fallbrook sandy loam is well drained. Permeabil- 
ity is moderately slow in the subsoil, and the avail- 
able water holding capacity is 3 to 5 inches in the 


20 to 34 inches of effective rooting depth. Fer- 
tility is mediun. 
For both soils runoff is medium to rapid, and the 


erosion hazard moderate to high. Sheet erosion and 
gully erosion have been moderate. 

These soils are used for avocados, wildlife hab- 
itat, recreational areas, and watershed. Capabil- 
ity unit VIe-7 (19) and Shallow Loamy range site 
for Cieneba soil; Capability unit Vle-7 (19) and 
Loamy range site for Fallbrook soil; Capability unit 
VIIIs-1 (19) for Rock outcrop. 


Cieneba-Fallbrook rocky sandy loams, 30 to 65 


` percent slopes, eroded (CnG2).--This complex is 
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about 55 percent Cieneba coarse sandy loam and 40 
percent Fallbrook sandy loam. It occurs at eleva- 
tions of 200 to 3,000 feet. Rock outcrops cover 
about 10 percent of the surface, and large boulders 
about 10 percent. 

Included in mapping are small areas of Vista 
rocky coarse sandy loam. 

Detailed information about the Cieneba soil is 
given in the description of Cieneba coarse sandy 
loam, 15 to 30 percent slopes, eroded. Detailed 
information about the Fallbrook soil is given in 
the description of Fallbrook sandy loam, 5 to 9 per- 
cent slopes, under the hg@gding "Fallbrook Series." 

Cieneba coarse sandy foam is low in fertility, 
is excessively drained, is moderately rapidly per- 
meable, and has 1 inch to 1.5 inches of water avail- 
able in the 5 to 15 inches of effective rooting 
depth. 

Fallbrook sandy loam is medium in fertility, is 
well drained, is slowly to moderately permeable in 
the subsoil, and has 3 to 5 inches of water avail- 
able in the 20 to 34 inches of effective rooting 
depth. 

For both soils, runoff is rapid to very rapid 
and the erosion hazard high to very high. Sheet 
and gully erosion have been moderate. 

These soils are used for avocados, wildlife hab- 
itat, recreational areas, and watershed. Capability 
unit VIIe-7 (19) and Shallow Loamy range site for 
Cieneba soil; Capability unit VIIe-7 (19) and Loamy 
range site for Fallbrook soil; Capability unit 
VIIIs-1 (19) for Rock outcrop. 


Clayey Alluvial Land 


Clayey alluvial land (Co) consists of moderately 
well drained, very deep, very dark brown to black, 
neutral to mildly alkaline clay loams to clays. 

This land type occurs as nearly level areas in nar- 
row swales and on terraces in the foothills section 
of the survey Area. In many places the subsoil is 
stratified with lenses of clay to fine sandy loam. 
In a few places the soil material is calcareous. 

The vegetation is mainly chaparral and annual grass- 
es and forbs. 

Fertility is medium. 
erosion hazard is slight. 

Clayey alluvial land occurs with small areas of 
saline soils. It is used for truck crops and for 
grazing. Capability unit IIs-5 (19). 


Permeability is slow. The 


Coastal Beaches 


Coastal beaches (Cr) occurs as gravelly and sandy 
beaches along the Pacific Ocean where the shore is 
washed and rewashed by ocean waves. Part of this 
land type is likely to be covered with water during 
high tide and stormy periods. It supports no vege- 
tation and is of no value for farming and ranching. 
Capability unit VIIIw-4 (19). 
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Corralitos Series 


The Corralitos series consists of somewhat exces- 
sively drained, very deep loamy sands that formed in 
alluvium derived from marine sandstone. These soils 
are in narrow valleys and on small alluvial fans. 
They have slopes of 0 to 15 percent. The elevation 
ranges from 50 to 300 feet. The mean annual preci- 
pitation is between 12 and 14 inches, and the mean 
annual air temperature between 60° and 62° F. The 
frost-free season is 300 to 330 days. The vegeta- 
tion is mainly red brome, ripgut brome, flattop 
buckwheat, and shrubs. 

In a representative profile the surface layer is 
grayish-brown, slightly acid loamy sand about 9 in- 
ches thick. The next layers are brown and pale- 
brown, neutral loamy sand. At a depth of about 43 
inches is very pale brown, neutral sand. This layer 
extends to a depth of more than 60 inches. 

Corralitos soils are used mostly for flowers, 
avocados, and citrus. A few small areas are in dry- 
farmed barley and beans. 


Corralitos loamy sand, 9 to 15 percent slopes 


(CsD).--This strongly sloping soil occurs in narrow 
valleys. Slopes are slightly concave and average 
12 percent. 

Representative profile: 20 feet west of Rancho 
Santa Fe Road, 1,400 feet north of intersection with 
San Marcos Road, NE 1/4 of SW 1/4 sec. 18, T. 13 S., 
Re Wis 


Ap--0 to 9 inches, grayish-brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; 
weak, fine, granular structure; soft, very 
friable, nonsticky, nonplastic; many very fine 
and fine roots; many very fine and fine in- 
terstitial pores; slightly acid (pH 6.5); 
clear, smooth boundary. 

to 25 inches, brown (l10YR 5/3) loamy sand, 

grayish brown (10YR 4/2) moist; massive and 

very weak, fine, granular structure; soft, 
very friable, nonsticky, nonplastic; common 
very fine and fine roots; many very fine and 

fine interstitial pores; neutral (pH 7.0); 

gradual, smooth boundary. 

C2--25 to 43 inches, pale-brown (10YR 6/3) loamy 
sand, brown (10YR 5/3) moist; massive; soft, 
very friable, nonsticky, nonplastic; few very 
fine and fine roots; common very fine and 
fine interstitial pores; stratified with a few 
lenses of sandy loam and sandy clay loan; 
neutral (pH 7.0); gradual, smooth boundary. 

C3--43 to 72 inches, very pale brown (10YR 7/3) sand, 
pale brown (10YR 6/3) moist; massive; soft, 
very friable, nonsticky, nonplastic; few very 
fine and fine roots; common very fine and 
fine pores; neutral (pH 7.0). 


C1--9 


The A horizon ranges from light brownish gray or 
pale brown to grayish brown or brown in color, from 
sand through loamy sand to sandy loam in texture, 


and from 6 to 12 inches in thickness. The C horizon 
ranges from brown to pale brown or very pale brown 
in color. This horizon ranges from sand to loamy 
sand in texture and contains thin strata of sandy 
loam to sandy clay loam. It extends to a depth of 
more than 60 inches. 

Included with this soil in mapping are small areas 
of Huerhuero soils, Las Flores soils, and Tujunga 
soils. 

Fertility is medium. Permeability is rapid. The 
available water holding capacity is 3.7 to 5 inches. 
Runoff is medium, and the erosion hazard moderate. 
Roots penetrate to a depth of more than 60 inches. 

This soil is used mostly for flowers, truck crops, 
avocados, and citrus. A few small areas are in dry- 
farmed barley and beans. Capability unit IVs-4 (19). 


Corralitos loamy sand, 0 to 5 percent slopes 
(CsB).--This soil is nearly level to gently sloping 


and is on alluvial fans. It has a 12-inch surface 
layer. Runoff is slow, and the erosion hazard 
slight. In other features, this soil is similar to 
Corralitos loamy sand, 9 to 15 percent slopes. 

Included in mapping are small areas of Tujunga 
soils, Las Flores soils, and Huerhuero soils. 

This Corralitos soil is used for avocados, citrus, 
truck crops, and flowers. Capability unit IIIs-4 
(19). 


Corralitos loamy sand, 5 to 9 percent slopes 
(CsC).--This soil is moderately sloping. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Corralitos sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Tujunga 
soils, Las Flores soils, and Huerhuero soils. 

This Corralitos soil is used for avocados, 
citrus, truck crops, and flowers. Capability unit 
IIIs-4 (19). 


Crouch Series 


The Crouch series consists of well-drained, deep 
to moderately deep coarse sandy loams that formed in 
material weathered from acid igneous rock and mica- 
ceous schist. These soils are on mountainous up- 
lands and have slopes of 5 to 75 percent. The ele- 
vation ranges from 3,000 to 6,000 feet. The mean 
annual precipitation is between 20 and 35 inches, 
and the mean annual air temperature between 53° and 
55° F. The frost-free season is 135 to 175 days. 
The vegetation is chiefly semidense to open stands 
of timber and grass and shrubs. The dominant 
species are black oak, canyon live oak, Coulter pine, 
incense-cedar, and Jeffrey pine. 

In a representative profile the surface layer is 
very dark grayish-brown, dark grayish-brown, and 
dark yellowish-brown, slightly acid coarse sandy 
loam about 29 inches thick. The subsoil is yellow- 
ish-brown, slightly acid sandy loam about 27 inches 
thick. At a depth of about 56 inches is deeply wea- 
thered granodiorite. Some areas have a fine sandy 


loam surface layer and are stony throughout; other 
areas are rocky. 

Crouch soils are used mainly for range, water- 
shed, recreational areas, and wildlife habitat. 
Small selected areas are used for apple and pear 
orchards. 


Crouch coarse sandy loam, 5 to 30 percent slopes 
(CtE).--This moderately sloping to hilly soil is on 


uplands. The slope averages 30 percent. 
Representative profile: Approximately 500 feet 

south of the north quarter corner of sec. 29, T. 12 

S., R. 4 E., about 2 miles north-northeast of Julian. 


All--0 to 3 inches, very dark grayish-brown (10YR 
3/2) coarse sandy loam, very dark brown (10YR 
2/2) moist; weak, very fine, crumb structure; 
soft, very friable, nonsticky, slightly plas- 
tic; many very fine random roots; many very 
fine interstitial pores; slightly acid (pH 
6.5); abrupt, smooth boundary. 

Al2--3 to 13 inches, dark grayish-brown (l10YR 4/2) 
coarse sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; slightly hard, 
friable, nonsticky, slightly plastic; common 
fine random roots; common fine tubular pores; 
slightly acid (pH 6.5); clear, smooth boun- 
dary. 

A3--13 to 29 inches, dark yellowish-brown (10YR 4/4) 
coarse sandy loam containing burrows filled 
with soil from Al2 horizon, dark yellowish 
brown (10YR 3/4) moist; massive; slightly 
hard, friable, slightly sticky, slightly plas- 
tic; common medium roots; common fine tubular 
pores; slightly acid (pH 6.5); clear, wavy 
boundary. 

Bl--29 to 42 inches, yellowish-brown (10YR 5/4) 
sandy loam, dark yellowish brown (10YR 4/4) 
moist; massive; hard, firm, slightly sticky, 
slightly plastic; few medium roots; few fine 
tubular pores; clay in bridges between mineral 
grains; slightly acid (pH 6.5); clear, wavy 
boundary. 

B2--42 to 56 inches, yellowish-brown (10YR 5/4) 
sandy loam, dark yellowish brown (l10YR 4/4) 
moist; massive; hard, firm, slightly sticky, 
slightly plastic; few coarse roots; common 
medium tubular pores; clay in bridges between 
mineral grains; slightly acid (pH 6.5); grad- 
ual, smooth boundary. 

C1--56 inches, yellowish-brown (10YR 5/4) weathered 
granodiorite containing very dark grayish- 
brown (10YR 3/2) and very pale brown (10YR 8/4) 
mineral grains, dark yellowish brown (10YR 4/4) 
moist; few coarse roots; colloid in bridges 
between mineral grains; slightly acid (pH 6.5); 
gradual, smooth boundary. 


The A horizon ranges from very dark grayish 
brown to dark yellowish brown or brown in color, 
from coarse sandy loam to sandy loam in texture, 
and from 20 to 33 inches in thickness. The B hori- 
zon ranges from light yellowish brown to yellowish 
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brown or dark yellowish brown in color, from loam 
to coarse sandy loam in texture, and from 22 to 32 
inches in thickness. The depth to weathered rock 
is 42 to 60 inches. 

Included with this soil in mapping are small 
areas of Holland soils, Boomer soils, and Sheephead 
soils. Also included are small areas where the 
surface layer is yellowish brown, the subsoil is 
brown or strong brown, and the texture is loam; a 
few areas where the subsoil contains cobblestones 
and gravel; and areas where the depth to bedrock is 
28 to 42 inches. 

Fertility is medium. The available water hold- 
ing capacity is 4.5 to 7.5 inches. Permeability is 
moderately rapid. Runoff is medium, and the ero- 
sion hazard moderate. The rooting depth is 42 to 
60 inches. 

Woodland site quality ranges from class V to 
class VI: average annual production is about 100 to 
200 board feet per acre in a fully stocked, mature 
stand (6 ). Seedling mortality is severe because of 
the climate. The windthrow hazard is slight, plant 
competition is severe, the equipment limitation is 
slight, and the hazard of pests and disease is 
severe. Jeffrey pine is suitable for planting. 

This soil is used mainly for range, recreational 
areas, and wildlife habitat. Small selected areas 
on the lower slopes are used for apple or pear or- 


chards. Cordwood is the main wood product but is of 
minor importance. A few saw logs are cut from dead 
trees. Capability unit VIe-1 (20); Loamy range 
site. 


Crouch coarse sandy loam, 30 to 50 percent slopes 
(CtF).--This soil is steep and is 36 to 58 inches 


deep over weathered rock. The available water hold- 
ing capacity is 4 to 6 inches. Runoff is rapid, and 
the erosion hazard high. In other features, this 
soil is similar to Crouch coarse sandy loam, 5 to 30 
percent slopes. 

Included in mapping are small areas of Holland 
soils, Boomer soils, and Sheephead soils. 

Woodland site quality is class V: average annual 
production is about 100 board feet per acre on a 
fully stocked, mature stand (6). Seedling mortality 
is severe because of the climate. The windthrow 
hazard is slight, plant competition is severe, and 
the equipment limitation is severe. Jeffrey pine 
is suitable for planting. 

This soil is used for range, wildlife habitat, 
and watershed. Cordwood is cut in some accessible 
areas, but is of minor importance. A few saw logs 
are cut from dead trees. Capability unit VIIe-1 
(20); Loamy range site. 


Crouch rocky coarse sandy loam, 5 to 30 percent 
slopes (CuE).--This soil is moderately sloping to 
moderately steep and is 36 to 60 inches deep over 
weathered rock. Rock outcrops cover about 10 per- 
cent of the surface, and stones and cobblestones 
occur throughout the profile. The available water 
holding capacity is 3.5 to 5.5 inches. In other 
features, this soil is similar to Crouch coarse 
sandy loam, 5 to 30 percent slopes. 
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Included in mapping are small areas of Holland 
soils, Boomer soils, and Sheephead soils. 

Woodland site quality is class IV: average annual 
production is about 200 board feet per acre on a 
fully stocked, mature stand (6). Seeding mortality 
is severe because of the climate. The windthrow 
hazard is slight, plant competition is severe, the 
equipment limitation is slight, and the hazard of 
pests and disease is severe. Jeffrey pine is 
suitable for planting. 

This soil is used for range, recreational areas, 
wildlife habitat,and watershed. Cordwood is har- 
vested locally. Occasionally large dead trees are 
cut for saw logs. Capability unit VIe-7 (20); 
Loamy range site. 


Crouch rocky coarse sandy loam, 30 to 70 percent 


slopes (CuG).--This soil is steep to very steep and 
is 36 to 58 inches deep over weathered rock. Rock 
outcrops cover about 10 percent of the surface, and 
stones and cobblestones occur throughout the profile. 
The available water holding capacity is 3.5 to 5.5 
inches. Runoff is rapid to very rapid, and the ero- 
sion hazard high to very high. In other features, 
this soil is similar to Crouch coarse sandy loam, 5 
to 30 percent slopes. 

Included in mapping are small areas of Holland 
soils, Boomer soils, and Sheephead soils. 

Woodland site quality is class V: average annual 
production is about 100 board feet per acre on a 
fully stocked, mature stand (6). Seedling mortality 
is severe because of the climate. The windthrow 
hazard is slight, and plant competition is severe. 
The equipment limitation is moderate to severe, de- 
pending on the slope. The hazard of pests and dis- 
ease is severe. Jeffrey pine is suitable for 
planting. 

This soil is used for range, wildlife habitat, 
and watershed. Cordwood is harvested locally. 
Occasionally large dead trees are cut for saw logs. 
Capability unit VIIe-7 (20); Loamy range site. 


Crouch stony fine sandy loam, 30 to 75 percent 
slopes (CvG).--This soil is steep to very steep and 


is 36 to 58 inches deep over weathered rock. It 
formed in material weathered from micaceous schist 
and is 25 percent stones. The available water hold- 
ing capacity is 3 to 4.5 inches. Runoff is rapid to 
very rapid, and the erosion hazard high to very 
high. In other features, this soil is similar to 
Crouch coarse sandy loam, 5 to 30 percent slopes. 

Included in mapping are small areas of Boomer 
soils and Sheephead soils. 

This Crouch soil is used for range, recreational 
areas, wildlife habitat, and watershed. Cordwood 
is harvested locally. A few saw logs are cut from 
dead trees. Capability unit VIIe-7 (20); Loamy 
range site. 


Diablo Series 
The Diablo series consists of well-drained, mod- 


erately deep to deep clays derived from soft, cal- 
careous sandstone and shale. These soils are on 


uplands and have slopes of 2 to 50 percent. The 
elevation ranges from 100 to 600 feet. The mean 
annual precipitation is between 12 and 14 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 300 to 340 days. 
The winter growing season has only light frost. 
vegetation is chiefly annual grasses. There are 
scattered shrubs in eroded areas. 

In a representative profile the surface layer is 
dark-gray, neutral and mildly alkaline clay about 27 
inches thick. The next layer is light-gray, mildly 
alkaline, calcareous heavy sandy loam about 5 inch- 
es thick. The substratum is soft, calcareous de- 
composed sandstone. 

Diablo soils are used mainly for range, tomatoes, 
and housing developments. A few small areas are in 
dryfarmed barley. 


The 


Diablo clay, 15 to 30 
moderately steep soil is on rounded hills. 
slope averages 15 percent. 

Representative profile: 200 feet south of Tele- 
graph Canyon Road and 1/4 mile west of entrance to 
Otay Ranch headquarters, NW 1/4 of NW 1/4 sec. 8, T. 
18 S., R. 1 W. 


ercent slopes (DaE).--This 
The 


All--0 to 3 inches, dark-gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; strong, fine and 
medium, granular structure; very hard, firm, 
sticky, plastic; common fine roots; many fine 
interstitial pores, few fine tubular pores; 
neutral (pH 6.8); abrupt, smooth boundary. 

A12--3 to 15 inches, dark-gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; moderate, medium 
and coarse, angular blocky structure; very 
hard, firm, sticky, plastic; common fine 
roots; common very fine and micro pores, few 
fine tubular pores; mildly alkaline (pH 7.5); 
clear, smooth boundary. 

Al3ca--15 to 27 inches, dark-gray (10YR 4/1) clay, 
very dark gray (10YR 3/1) moist; common fine 
mottles (10YR 5/2, 10YR 4/2) moist; weak, 


Included with this soil in mapping are small 
areas of Linne soils, Altamont soils, and Oliven- 
hain soils. Also included are areas of soils below 
Olivenhain soils, or adjacent to rocky or stony 
hills and mountains, in which cobblestones and grav- 
el are common in the surface layer. 

Fertility is medium to high. Permeability is 
slow. The available water holding capacity is 4 to 
5 inches. Runoff is medium to rapid, and the ero- 
sion hazard moderate to high. The rooting depth is 
25 to 36 inches. 

This soil is used for tomatoes, housing develop- 
ments, pasture, and range. Capability unit IVe-5 
(19); Clayey range site. 


Diablo clay, 2 to 9 percent slopes (DaC).--This 
soil is gently sloping to moderately sloping and is 
34 to 40 inches deep over rock. The available water 
holding capacity is 5 to 6 inches. Runoff is slow 
to medium, and the erosion hazard slight to moder- 
ate. In other features, this soil is similar to 
Diablo clay, 15 to 30 percent slopes. 

Included in mapping are small areas of Linne 
soils, Altamont soils, and Olivenhain soils. 

This Diablo soil is used for tomatoes, dryfarmed 
barley, and housing developments. Capability unit 
IIe-5 (19). 


Diablo clay, 9 to 15 percent slopes (DaD).--This 
soil is strongly sloping and is 26 to 37 inches 


deep over rock. The available water holding capacity 
is 4 to 5.5 inches. Runoff is medium, and the ero- 
sion hazard slight to moderate. In other features, 
this soil is similar to Diablo clay, 15 to 30 ver- 
cent slopes. 

Included in mapping are small areas of Linne 
soils, Altamont soils, and Olivenhain soils. 

This Diablo soil is used for tomatoes, dryfarmed 
grain, range, and housing developments. Capability 
unit IIIe-5 (19); Clayey range site. 


Diablo clay, 15 to 30 percent slopes, eroded 


medium, angular blocky structure; very hard, 
firm, sticky, plastic; few fine roots; few 
very fine and micro pores, few fine tubular 
pores; slightly to strongly effervescent, 
mildly alkaline (pH 7.7); clear, wavy boundary. 
ACca--27 to 32 inches, light-gray (10YR 7/2) heavy 
sandy loam, light brownish gray (10YR 6/2) 
moist; massive; slightly hard, very friable, 
slightly sticky, slightly plastic; slightly 
to strongly effervescent, mildly alkaline 
(pH 7.8); clear, wavy boundary. 
C--32 inches, light-gray (10YR 7/2) decomposed sand- 
stone, light brownish gray (10YR 6/2) moist; 
moderately alkaline (pH 7.9). 


(DaE2).--This soil is 20 to 32 inches deep over rock. 
Sheet erosion has been moderate. The available water 
holding capacity is 3.5 to 4.5 inches. In other fea- 
tures, this soil is similar to Diablo clay, 15 to 30 
percent slopes. 

Included in mapping are small areas of Linne clay 
loam, Altamont soils, and Olivenhain soils. In many 
places the Linne soil occurs in eroded areas just 
below the ridgetops. 

This Diablo soil is used for range, tomatoes, dry- 
farmed grain, and housing developments. Capability 
unit IVe-5 (19); Clayey range site. 


Diablo clay, 30 to 50 percent slopes (DaF).--This 
soil is steep and is 20 to 28 inches deep over rock. 


It is cobbly and gravelly in the surface layer in 
areas where it occurs below ridges capped with grav- 
elly and cobbly soils. The available water holding 
capacity is 3.5 to 4 inches. Runoff is rapid, and 
the erosion hazard high. In other features, this 
soil is similar to Diablo clay, 15 to 30 percent 
slopes. 


The A horizon ranges from dark gray to very dark 
gray in color and from 22 to 36 inches in thickness. 
The ACca horizon ranges from light gray to light 
olive gray in color, from heavy sandy loam to silty 
clay loam in texture, and from 3 to 7 inches in 
thickness. The depth to soft, calcareous shale and 
sandstone ranges from 25 to 36 inches. 
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Included in mapping are small areas of Altamont 
soils, Olivenhain soils, and Linne soils. 

This Diablo soil is used for range. Capability 
unit VIe-S (19); Clayey range site. 


Diablo-Olivenhain complex, 9 to 30 percent slopes 
(DoE).--This complex is 50 percent Diablo clay and 
45 percent Olivenhain cobbly loam. It occurs on 
uplands, at elevations of 100 to 600 feet. 

Included in mapping are small areas of Linne soils. 

The Diablo soil has a surface layer of dark-gray 
clay about 27 inches thick. The next layer is light- 
gray heavy sandy loam. At a depth of about 32 inch- 
es is soft calcareous sandstone. Detailed informa- 
tion is given in the description of Diablo clay, 15 
to 30 percent slopes. 

The Olivenhain soil has a surface layer of brown 
cobbly loam about 10 inches thick. The subsoil is 
reddish-brown cobbly clay loam about 32 inches 
thick. The substratum is pinkish-white cobbly loam. 
Detailed information about this soil is given in the 
description of Olivenhain cobbly loam, 2 to 9 per- 
cent slopes, under the heading "Olivenhain Series." 

Diablo clay is medium to high in fertility, is 
slowly permeable, and has 4 to 5.5 inches of water 
available in the 25 to 37 inches of effective root- 
ing depth. 

Olivenhain cobbly clay loam is low in fertility, 
is very slowly permeable in the subsoil, and has 2 
to 3 inches of water available in the 20 to 40 inch- 
es of effective rooting depth. 

Both soils are well drained. They have medium to 
rapid runoff and a moderate to high erosion hazard. 
These soils are used chiefly for range. A few 
small areas are used for housing developments. Ca- 
pability unit IVe-5 (19) and Clayey range site for 
Diablo clay; Capability unit VIe-7 (19) and Claypan 

range site for Olivenhain cobbly loam. 


Diablo-Urban land complex, 5 to 15 percent slopes 
(DcD).--This complex occurs on uplands, at eleva- 
tions of 100 to 600 feet. The landscape has been 
altered through cut and fill operations and leveling 
for building sites. Before cut and fill operations 
and leveling, the slope was 5 to 15 percent. 

The material exposed in the cuts consists of cal- 
careous, light-colored sandy loam, sandstone, and 
shale. The material in the fills is a mixture of 
dark-gray clay and light-gray, calcareous sandy loam, 
sandstone, and shale. The clay has a high shrink- 
swell potential. Cuts and fills should be determin- 
ed by onsite investigation. Between the leveled 
building lots are steep escarpments that are easily 
eroded. The entire acreage is used for homesites. 


Diablo-Urban łand complex, 15 to 50 percent 
Slopes (DcF).--This complex occurs on uplands, at 
elevations of 100 to 600 feet. The landscape has 
been altered through cut and fill operations and 
leveling for building sites. Before cut and fill 
operations and leveling, the slope was 15 to 50 
percent. 

The material exposed in the cuts consists of cal- 
careous, light-colored sandy loam, sandstone, and 
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shale. The material in the fills is a mixture of 
dark-gray clay and light-gray, calcareous sandy loam, 
sandstone, and shale. The clay has a high shrink- 
swell potential. Cuts and fills should be determin- 
ed by onsite investigation. Between the leveled 
building lots are very steep escarpments that are 
easily eroded. The entire acreage is used for home- 
sites. 


Elder Series 


The Elder series consists of very deep, well- 
drained shaly fine sandy loams. These soils are de- 
rived from sediments transported from nearby moun- 
tains. They are on alluvial fans, adjacent to the 
ocean, and have slopes of 2 to 9 percent. The ele- 
vation ranges from 100 to 200 feet. The mean annual 
precipitation is between 12 and 14 inches, and the 
mean annual air temperature between 60° and 62° F. 
The frost-free season is 300 to 330 days. The win- 
ter growing season has only light frost. The vege- 
tation is mainly California sagebrush, scrub oak, 
and annual grasses and forbs. 

In a representative profile the surface layer is 
dark grayish-brown, slightly acid shaly fine sandy 
loam about 35 inches thick. The next layer is gray- 
ish-brown, neutral shaly fine sandy loam. It ex- 
tends to a depth of 60 inches or more. 

The entire acreage is on Camp Pendleton; none of 
it is used for farming. Formerly, these soils were 
used for truck crops and for dryfarmed grain and 
beans. 


Elder shaly fine sandy loam, 2 to 9 percent 
Slopes (EdC).--This gently sloping to moderately 
sloping soil is on alluvial fans. The slope aver- 
ages 4 percent. 

Representative profile: 75 feet northwest of 
railroad on edge of deep wash, SE 1/4 of SW 1/4 sec. 
33, T. 10 S., R. 6 W. 


All--0 to 12 inches, dark grayish-brown (10YR 4/2) 
Shaly fine sandy loam, very dark brown (10YR 
2/2) moist; moderate, fine, granular struc- 
ture; slightly hard, very friable, nonsticky, 
nonplastic; many micro and very fine roots; 
many very fine and fine interstitial pores; 
slightly acid (pH 6.2); 20 percent shale; 
clear, smooth boundary. 
Al2--12 to 35 inches, dark grayish-brown (10YR 4/2) 
Shaly fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak, fine and medi- 
um, granular structure; slightly hard, very 
friable, nonsticky, nonplastic; many very 
fine and fine roots; common very fine and 
fine interstitial pores; slightly acid (pH 
6.4); 20 percent shale; abrupt, smooth bound- 
ary. 
to 70 inches, grayish-brown (10YR 5/2) shaly - 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; slightly hard to 
hard, very friable, nonsticky, nonplastic; 
few very fine and fine roots; few very fine 


C--35 


and fine interstitial and tubular pores; neu- 
tral (pH 6.6). 


The A horizon ranges from dark gray to dark gray- 
ish brown in color, from shaly fine sandy loam to 
shaly sandy loam in texture, and from 24 to 40 inch- 
es in thickness. The C horizon ranges from grayish 
brown to light brownish gray in color and from shaly 
fine sandy loam to shaly sandy loam in texture. 

This horizon extends to a depth of more than 60 
inches. The soil is 15 to 25 percent shale. 

Fertility is high. Permeability is moderately 
rapid. The available water holding capacity is 
about 5 to 7.5 inches. Runoff is slow to mediun, 
and the erosion hazard slight to moderate. 
ing depth is more than 60 inches. 

The entire acreage is a military reservation. 
Capability unit IIe-1 (19). 


Escondido Series 


The Escondido series consists of moderately deep 
to deep, well-drained very fine sandy loams that 
formed in material weathered in place from metamor- 
phosed sandstone. These soils are on uplands. They 
are gently rolling to hilly and have slopes of 5 to 
30 percent. The elevation ranges from 400 to 2,800 
feet. The mean annual precipitation is between 12 
and 18 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 
260 to 310 days. The winter growing season has on- 
ly light frost. The vegetation is mainly filaree, 
ripgut brome, California sagebrush, wild oats, and 
annual grasses and forbs. There are a few scatter- 
ed oaks on north-facing slopes. 

In a representative profile the surface layer is 
dark-brown, slightly acid very fine sandy loam about 
6 inches thick. The subsoil is brown, neutral very 
fine sandy loam about 23 inches thick. The substra- 
tum is hard, fine-grained metasedimentary rock. 

Escondido soils are used mainly for range, cit- 
rus, tomatoes, and flowers. Small acreages are in 
barley and grain hay. 


Escondido very fine sandy loam, 9 to 15 percent 
Slopes, eroded (EsD2).--This rolling soil is on up- 
lands. Slopes are dominantly 14 percent. 

Representative profile: Approximately 400 feet 
southwest of Richland Road, 0.7 mile north of its 
intersection with Borden Road in sec. 1, T. 12 S., 
R. 3 W, 


Ap--0 to 6 inches, dark-brown (7.5YR 4/4) very fine 
sandy loam, dark reddish brown (5YR 3/3) 
moist; weak and moderate, fine and mediun, 
granular structure; slightly hard, friable, 
nonsticky, nonplastic; common very fine and 
fine roots; many very fine interstitial 
pores, common very fine and fine tubular 
pores; slightly acid (pH 6.5); abrupt, smooth 
boundary. 

B21--6 to 17 inches, brown (7.5YR 4/4) very fine 
sandy loam, dark reddish brown (SYR 3/4) 


The root- 


moist; weak, medium to coarse, subangular 
blocky structure; slightly hard, friable, 
nonsticky, nonplastic; few fine and medium 
roots; common very fine interstitial pores, 
few medium and fine tubular pores; neutral 
(pH 6.7); gradual, smooth boundary. 

B22--17 to 29 inches, brown (7.5YR 5/4) very fine 
sandy loam, dark reddish brown (5YR 3/4) 
moist; very weak and weak, coarse, subangu- 
lar blocky structure; slightly hard, friable, 
nonsticky, nonplastic; few fine and medium 
roots; common very fine interstitial pores, 
few medium and fine tubular pores; neutral 
(pH 6.7); abrupt, irregular boundary. 

R--29 inches, dark grayish-brown (10YR 4/2), frac- 
tured, hard metasedimentary rock. 


The A horizon ranges from dark brown to yellow- 
ish brown or dark reddish brown in color, from fine 
sandy loam to silt loam in texture, and from 6 to 
10 inches in thickness. The B horizon ranges from 
pale brown to dark brown, yellowish brown, or dark 
reddish brown in color, from fine sandy loam to 
silt loam in texture, and from 14 to 25 inches in 
thickness. The depth to hard metamorphic rock 
ranges from 20 to 35 inches. 

Included with this soil in mapping are small 
areas of Fallbrook soils, Vista soils, and Friant 
soils. Also included are areas where the soil is 
15 to 20 inches thick over bedrock. 

Fertility is medium. Permeability is moderate. 
The available water holding capacity is 3 to 5.5 
inches. Runoff is medium, and the hazard of erosion 
moderate. The rooting depth is 20 to 35 inches. 

This soil is used mainly for citrus, tomatoes, 
flowers, range, barley, and grain hay. Capability 
unit IVe-8 (19); Loamy range site. 


Escondido very fine sandy loam, 5 to 9 percent 
Slopes (EsC).--This soil is moderately sloping, is 
not eroded, and is 24 to 40 inches deep over rock. 
The available water holding capacity is 4 to 5.5 
inches. Runoff is slow to medium, and the erosion 
hazard slight to moderate. In other features, this 
soil is similar to Escondido very fine sandy loam, 
9 to 15 percent slopes, eroded. 

Included in mapping are small areas of Fallbrook 
soils, Vista soils, and Friant soils. 

This Escondido soil is used for citrus, truck 
crops, tomatoes, and flowers. Limited acreages are 
used for grain hay and range. Capability unit 
IIIe-8 (19); Loamy range site. 


Escondido very fine sandy loam, 15 to 30 percent 
slopes, eroded (EsE2).--This soil is moderately 
steep and is 20 to 34 inches deep over rock. Fer- 
tility is low. Runoff is medium to rapid, and the 
erosion hazard moderate to high. In other features, 
this soil is similar to Escondido very fine sandy 
loam, 9 to 15 percent slopes, eroded. 

Included in mapping are small areas of Fallbrook 
soils, Vista soils, Friant soils, and soils that 
are 15 to 20 inches deep over bedrock. 
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This Escondido soil is used for range and citrus. 
Capability unit VIe-8 (19); Loamy range site. 


Escondido very fine sandy loam, deep, 5 to 9 
percent slopes (EvC).--This soil is gently rolling, 
is not eroded, has a 14- to 25-inch surface layer 
and a 22- to 58-inch subsoil, and is 36 to 60 
inches deep over rock. The available water holding 
capacity is 5.5 to 9 inches. Runoff is slow to 
medium, and the erosion hazard slight to moderate. 
In other features, this soil is similar to Escondi- 
do very fine sandy loam, 9 to 15 percent slopes, 
eroded. 

Included in mapping are small areas of Fallbrook 
soils, Vista soils, and Friant soils. 

This Escondido soil is used for citrus, avocados, 
truck crops, tomatoes, flowers, and range. Capa- 
bility unit IIIe-1 (19); Loamy range site. 


Exchequer Series 


The Exchequer series consists of shallow and 
very shallow, well-drained silt loams that formed 
in material weathered from hard metabasic rock. 
These soils are on mountainous uplands and have 
slopes of 9 to 70 percent. The elevation ranges 
from 400 to 3,000 feet. The mean annual precipita- 
tion is between 14 and 20 inches, and the mean an- 
nual air temperature between 60° and 62° F. The 
frost-free season is 240 to 280 days. The vegeta- 
tion is chiefly black sagebrush, California sage- 
brush, flattop buckwheat, sumac, and annual grasses 
and forbs. 

In a representative profile the surface layer is 
yellowish-red, slightly acid silt loam about 10 
inches thick. Below this is whitish and greenish 
hard metabasic rock that is slightly weathered in 
the uppermost 4 inches. Rock outcrop covers about 
10 percent of the surface. 

Exchequer soils are used for wildlife habitat 
and watershed. A limited acreage is used for 
range. 


Exchequer rocky silt loam, 30 to 70 percent 
slopes (ExG).--This steep to very steep soil is on 


mountainous uplands. The slope averages 39 per- 
cent. Rock outcrop covers 2 to 10 percent of the 
surface. 

Representative profile: 75 feet northeast of 
third set of power poles east of Santa Fe Road, 
about 20 feet north of trail, NE 1/4 of SW 1/4 sec. 
32, T. 12 S., Re Se We 


All--0 to 3 inches, yellowish-red (5YR 5/6) silt 
loam, yellowish red (10YR 4/6) moist; weak, 
medium, angular blocky structure; slightly 
hard, friable, nonsticky, nonplastic; common 
very fine and fine random roots; common very 
fine and fine pores; slightly acid (pH 6.5); 
clear, smooth boundary. 

Al2--3 to 10 inches, yellowish-red (SYR 5/8) heavy 
silt loam, yellowish red (5YR 4/8) moist; 
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weak, fine, angular blocky structure; slightly 
hard, friable, slightly sticky, slightly plas- 
tic; common very fine and fine roots, very 

few medium roots; common very fine and fine 
pores; slightly acid (pH 6.3); abrupt, broken 
boundary. 

R--10 inches, whitish and greenish hard metabasic 
rock; nearly vertically tilted cleavage 
planes; uppermost 3 to 4 inches weathered 
in places. 


The A horizon ranges from yellowish red to 
reddish brown or strong brown in color, from silt 
loam to loam in texture, and from 8 to 13 inches in 
thickness. 

Included with this soil in mapping are small 
areas of San Miguel soils, Friant soils, and Escon- 
dido soils. Also included on the very steep slopes 
are a very few areas of Metamorphic rock land. 

Fertility is very low. Permeability is moder- 
ate. The available water holding capacity is 1 
inch to 2 inches. Runoff is rapid to very rapid, 
and the erosion hazard high to very high. The 
rooting depth is 8 to 13 inches. 

This soil is used mainly for wildlife habitat 
and watershed. A limited acreage is used for range. 
Capability unit VIIs-8 (19); Shallow Loamy range 
site. 


Exchequer rocky silt loam, 9 to 30 percent 
slopes (ExE).--In contrast with Exchequer rocky 
silt loam, 30 to 70 percent slopes, this soil is on 
ridges and foot slopes, is strongly sloping to mod- 
erately steep, and is 8 to 17 inches deep over 
rock. Runoff is medium to rapid, and the erosion 
hazard moderate to high. 

Included in mapping are small areas of San Miguel 
soils, Friant soils, and Escondido soils. 

This Exchequer soil is used mainly for watershed 
and wildlife habitat. A limited acreage is used 
for range. Capability unit VIIs-8 (19); Shallow 
Loamy range site. 


Fallbrook Series 


The Fallbrook series consists of well-drained, 
moderately deep to deep sandy loams that formed in 
material weathered in place from granodiorite. 
These soils are on uplands and have slopes of 2 to 
30 percent. The elevation ranges from 200 to 2,500 
feet. The mean annual precipitation is between 14 
and 18 inches, and the mean annual air temperature 
between 61° and 64° F. The frost-free season is 
260 to 320 days. The winter growing season has 
only light frost. The vegetation is chiefly annual 
grasses, oak or broadleaf chaparral, and intermit- 
tent areas of chamise. 

In a representative profile the surface layer is 
brown, slightly acid sandy loam about 6 inches 
thick. The subsoil is reddish-brown and light 
reddish-brown, slightly acid and neutral sandy clay 
loam and loam about 41 inches thick. Below this is 
decomposed granodiorite. 


Fallbrook soils are used for avocado and citrus 
orchards, tomatoes, flowers, truck crops, grain, 
grain hay, and pasture. 


Fallbrook sandy loam, 5 to 9 percent slopes 
(FaC).--This moderately sloping soil is on uplands. 
The slope averages 8 percent. 

Representative profile: 2 1/4 miles south of 
Fallbrook, NE 1/4 of SW 1/4 sec. 31, T. 9 S., R. 

3 W. 


All--0 to 2 inches, brown (10YR 5/3) sandy loan, 
dark brown (10YR 3/3) moist; weak, fine, 
crumb structure; slightly hard, very friable, 
nonsticky, nonplastic; many very fine and 
medium roots; many very fine and fine random 
pores; slightly acid (pH 6.4); clear, smooth 
boundary. 

Al2--2 to 6 inches, brown (10YR 5/3) sandy loan, 
dark brown (1OYR 3/3) moist; massive; hard, 
friable, nonsticky, nonplastic; common very 
fine to medium roots; common very fine and 
fine tubular and interstitial pores; slight- 
ly acid (pH 6.4); clear, smooth boundary. 

B1--6 to 12 inches, reddish-brown (SYR 5/3) sandy 
loam, dark reddish brown (5YR 3/3) moist; 
weak, coarse, subangular blocky structure; 
hard, friable, slightly sticky, nonplastic; 
plentiful very fine and fine roots; common 
very fine and fine tubular pores; few thin 
clay films in pores and bridges; slightly 
acid (pH 6.3); gradual, smooth boundary. 

B21t--12 to 20 inches, reddish-brown (5YR 5/4) 
sandy clay loam, dark reddish brown (SYR 
3/4) moist; moderate, medium, angular blocky 
structure; very hard, firm, slightly sticky, 
slightly plastic; common very fine and fine 
roots; common very fine and fine tubular 
pores; continuous thick clay films on ped 
faces; slightly acid (pH 6.4); gradual, 
smooth boundary. 

B22t--20 to 28 inches, reddish-brown (SYR 5/4) 
sandy clay loam, dark reddish brown (SYR 
3/4) moist; moderate, medium, angular blocky 
structure; very hard, firm, slightly sticky, 
slightly plastic; common very fine roots; 
few very fine tubular pores; continuous 
thick clay films on ped faces; slightly acid 
(pH 6.4); clear, wavy boundary. 

B3--28 to 47 inches, light reddish-brown (5YR 6/4) 
loam, reddish brown (SYR 4/4) moist; weak, 
coarse, subangular blocky structure; hard, 
friable, slightly sticky, nonplastic; few 
very fine roots; few very fine tubular pores; 
common moderately thick clay films on ped 
faces; neutral (pH 6.6); gradual, smooth 
boundary. 

Cl--47 to 68 inches, light-red (2.5YR 6/6), reddish- 
brown (2.5YR 4/4), dark reddish-brown (5YR 
3/2), and pinkish-gray (5YR 6/2) decomposed 
granodiorite; very few fine roots; slightly 
acid (pH 6.5); gradual, smooth boundary. 
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C2--68 to 85 inches, reddish-brown (5YR 5/4), pink 
(SYR 7/3), and black (N2) decomposed grano- 
diorite; medium acid (pH 6.0); gradual, 
smooth boundary. 

C3--85 to 90 inches +, white (N8), light brownish- 
gray (10YR 6/2), and black (N2) decomposed 
granodiorite; medium acid (pH 6.0); many 
feet thick. 


The A horizon ranges from dark brown to brown or 
yellowish brown and light yellowish brown in color, 
from sandy loam to fine sandy loam in texture, and 
from 4 to 12 inches in thickness. The B horizon 
ranges from brown and light brown to reddish brown 
and reddish yellow in color, from loam to sandy 
clay loam in texture, and from 24 to 52 inches in 
thickness. In some places the decomposed granodio- 
rite is at a depth of only 28 inches, and in other 
places at a depth of 60 inches or more. 

Included with this soil in mapping are small ar- 
eas of Vista soils, Cieneba soils, Las Posas soils, 
and Bonsall soils. 

Fertility is medium. Permeability is moderate. 
The available water holding capacity is 4.5 to 8 
inches. Runoff is slow to medium, and the erosion 
hazard slight to moderate. The rooting depth is 28 
to 60 inches or more. 

This soil is used for citrus, avocados, truck 
crops, tomatoes, flowers, dryfarmed grain, and range. 
A few scattered areas are used for housing develop- 
ments. Clean cultivated areas are easily eroded. 
Erosion has been only slight in areas that are pro- 
tected, irrigated, and planted to orchard crops. 
Capability unit IIIe-1 (19); Loamy range site. 


Fallbrook sandy loam, 2 to 5 percent slopes 
(FaB).--This soil is gently sloping and is 32 to 60 
inches deep over rock. The available water holding 
capacity is 5 to 8 inches. Runoff is slow, and the 
erosion hazard slight. In other features, this 
Soil is similar to Fallbrook sandy loam, 5 to 9 per- 
cent slopes. 

Included in mapping are small areas of Bonsall 
soils, Vista soils, and Las Posas soils. 

This Fallbrook soil is used mainly for avocados, 
citrus, truck crops, tomatoes, flowers, and dry- 
farmed grain. Small areas are used for housing de- 
velopments. Capability unit IIe-1 (19). 


Fallbrook sandy loam, 5 to 9 percent slopes, 
eroded (FaC2).--This soil is 27 to 57 inches deep 
over rock. Sheet and gully erosion have been mod- 
erate. The available water holding capacity is 4.5 
to 7.5 inches. In other features, this soil is 
Similar to Fallbrook sandy loam, 5 to 9 percent 
slopes. 

Included in mapping are small areas of Bonsall 
soils, Vista soils, Las Posas soils, and Cieneba 
soils. 

This Fallbrook soil is used mainly for avocados, 
citrus, truck crops, tomatoes, flowers, dryfarmed 
grain, and range. Small areas are used for housing 
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developments. 
range site. 


Capability unit IIIe-1 (19); Loamy 


Fallbrook sandy loam, 9 to 15 percent slopes, 
eroded (FaD2).--This soil is strongly sloping and 
is 27 to 57 inches deep over rock. Sheet and gully 
erosion have been moderate. The available water 
holding capacity is 4.5 to 7.5 inches. Runoff is 
medium, and the erosion hazard moderate. In other 
features, this soil is similar to Fallbrook sandy 
loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils, Vista soils, Las Posas soils, and Cieneba 
soils. 

This Fallbrook soil is used mainly for avocados, 
citrus, tomatoes, flowers, dryfarmed grain, and 


range. Small areas are used for housing develop- 
ments. Capability unit IVe-1 (19); Loamy range 
site. 


Fallbrook sandy loam, 15 to 30 percent slopes, 
eroded (FaE2).--This soil is moderately steep and 
is 27 to 50 inches deep over rock. Rill and gully 
erosion have been moderate. The available water 
holding capacity is 4.5 to 6 inches. Runoff is me- 
dium to rapid, and the erosion hazard moderate to 
high. In other features, this soil is similar to 
Fallbrook sandy loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils, Vista soils, Las Posas soils, and Cieneba 
soils. 

This Fallbrook soil is used for avocados, citrus, 
and range. Capability unit VIe-1 (19); Loamy range 
site. 


Fallbrook sandy loam, 9 to 30 percent slopes, 
severely eroded (FaE3).--This soil is strongly 


sloping to moderately steep and is 20 to 30 inches 
deep over rock. It has lost most of its original 
surface layer and in places as much as half the sub- 
soil through rill and gully erosion. Fertility is 
low. The available water holding capacity is 3.5 to 
4.5 inches. Runoff is medium to rapid, and the ero- 
sion hazard moderate to high. In other features, 
this soil is similar to Fallbrook sandy loam, 5 to 

9 percent slopes. 

Included in mapping are small areas of Vista 
soils, Las Posas soils, and Cieneba soils. 

This Fallbrook soil is used for range and vine- 
yards. Persistent clean tillage of dryfarmed vine- 
yards has resulted in severe loss of soil through 
erosion (pl. II). Capability unit VIIe-1 (19); 
Shallow Loamy range site. 


Fallbrook rocky sandy loam, 5 to 9 percent slopes 


(FeC).--This soil is 20 to 36 inches deep over rock. 
Large boulders cover 10 to 25 percent of the sur- 
face, and rock outcrops 10 percent. Natural fer- 
tility is low. The available water holding capaci- 
ty is 3 to 5 inches. In other features, this soil 
is similar to Fallbrook sandy loam, 5 to 9 percent 
slopes. 

Included in mapping are small areas of Cieneba 
soils, Las Posas soils, and Vista soils. 
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This Fallbrook soil is used mainly for range. 
Avocados and citrus are grown in areas where rocks 
and boulders are not too numerous. Capability unit 
VIe-7 (19); Loamy range site. 


Fallbrook rocky sandy loam, 9 to 30 percent 
slopes (FeE).--This soil is strongly sloping to mod- 


erately steep and is 20 to 34 inches deep over 

rock. Large boulders cover 10 to 25 percent of the 
surface, and rock outcrops 10 percent. Natural fer- 
tility is low. The available water holding capacity 
is 3 to 5 inches. Runoff is medium to rapid, and 
the erosion hazard moderate to high. In other fea- 
tures, this soil is similar to Fallbrook sandy loan, 
5 to 9 percent slopes. 

Included in mapping are small areas of Cieneba 
soils, Las Posas soils, and Vista soils. 

This Fallbrook soil is used mainly for range. 
Avocados and citrus are grown in areas where rocks 
and boulders are not too numerous. Capability unit 
VIe-7 (19); Loamy range site. 


Fallbrook rocky sandy loam, 9 to 30 percent 
slopes, eroded (FeE2).--This soil is strongly slop- 


ing to moderately steep and is 20 to 30 inches deep 
over rock. Sheet erosion has been moderate. Large 
boulders cover 10 to 25 percent of the surface, and 
rock outcrops 10 percent. Natural fertility is low. 
The available water holding capacity is 3 to 5 
inches. Runoff is medium to rapid, and the erosion 
hazard moderate to high. In other features, this 
soil is similar to Fallbrook sandy loam, 5 to 9 per- 
cent slopes. 

Included in mapping are small areas of Cieneba 
soils, Las Posas soils, and Vista soils. 

This Fallbrook soil is used mainly for range. 
Avocados and citrus are grown in areas where rocks 
and boulders are not too numerous. Capability unit 
VIe-7 (19); Loamy range site. 


Fallbrook-Vista sandy loams, 9 to 15 percent 
Slopes (FvD).--This complex occurs on uplands, at 


elevations of 200 to 3,000 feet. It is about 50 
percent Fallbrook sandy loam and 40 percent Vista 
sandy loam. 

Included in mapping are small areas of Cieneba 
soils and Las Posas soils. 

The Fallbrook soil has a surface layer of brown 
sandy loam about 8 inches thick. The subsoil is 
reddish-brown sandy clay loam and loam. Below this, 
at a depth of about 41 inches, is decomposed grani- 
tic rock. Detailed information is given in the de- 
scription of Fallbrook sandy loam, 5 to 9 percent 
slopes. 

The Vista soil has a surface layer of dark-brown 
sandy loam about 19 inches thick. The subsoil is 
dark-brown coarse sandy loam about 16 inches thick. 
The substratum is strongly weathered granitic rock. 
Detailed information about this soil is given in 
the description of Vista coarse sandy loam, 9 to 15 
percent slopes, under the heading "Vista Series." 

Fallbrook sandy loam is moderately permeable in 
the subsoil and has 4 to 7.5 inches of water 


available in the 30 to 57 inches of effective root- 
ing depth. 

Vista sandy loam is moderately rapidly permeable 
in the subsoil and has 4 to 5.5 inches of water 
available in the 30 to 47 inches of effective root- 
ing depth. 

Both soils are well 
um. Runoff is medium, 
ate, 

These soils are used mainly for avocados, toma- 
toes, flowers, and small grain. Capability unit 
IVe-1 (19). 


Fallbrook-Vista sandy loams, 15 to 30 percent 
slopes (FvE).--This complex occurs on uplands, at 
elevations of 200 to 3,000 feet. It is about 50 
percent Fallbrook sandy loam and 40 percent Vista 
sandy loam. . 

Included in mapping are small areas of Cieneba 
soils and Las Posas soils. 

Detailed information about the Fallbrook soil is 
given in the description of Fallbrook sandy loam, 5 
to 9 percent slopes. Detailed information about the 
Vista soil is given in the description Vista coarse 
sandy loam, 9 to 15 percent slopes, under the head- 
ing "Vista Series." 

Fallbrook sandy loam is moderately permeable in 
the subsoil and has 4.5 to 6 inches of water avail- 
able in the 27 to 50 inches of rooting depth. 

Vista sandy loam is moderately rapidly permeable 
in the subsoil and has 3.5 to 5.5 inches of water 
available in the 20 to 42 inches of rooting depth. 

Both soils are well drained. Fertility is medi- 
um. Runoff is medium to rapid, and the erosion haz- 
ard moderate to high. 

These soils are used mainly for citrus and avoca- 
dos. Capability unit VIe-1 (19). 


drained. Fertility is medi- 
and the erosion hazard moder- 


Friant Series 


The Friant series consists of shallow and very 
shallow, well-drained fine sandy loams that formed 
in material weathered from fine-grained metasedimen- 
tary rock. These soils are on mountainous uplands 
and have slopes of 9 to 70 percent. The elevation 
ranges from 500 to 3,500 feet. The mean annual pre- 
cipitation is between 14 and 20 inches, and the mean 
annual air temperature between 59° and 62° F. The 
frost-free season is 240 to 280 days. The vegeta- 
tion is mainly California sagebrush, flattop buck- 
wheat, white sage, wild oats, stipa, and annual 
grasses and forbs. 

In a representative profile the surface layer is 
dark-brown and brown, slightly acid fine sandy loam 
about 12 inches thick. It is underlain by gray, hard 
metasedimentary rock. Rock outcrop covers 2 to 10 
percent of the surface in some areas. 

Friant soils are used mainly for watershed and 
wildlife habitat. A limited acreage is used for 
range. 


Friant fine sandy loam, 30 to 50 percent slopes 
(FwF).--This steep soil is on mountainous uplands. 
The slope averages 40 percent. 


Representative profile: 100 feet north of barbed 
wire fence, 75 feet west of Mother Grundy Road, NW 
1/4 of SW 1/4 sec. 2, T. 18 S., R. 2 E. 


All--0 to 3 inches, dark-brown (10YR 4/4) fine sandy 
loam, dark brown (10YR 3/3) moist; weak, 
very fine and fine, granular structure; 
slightly hard, friable, nonsticky, nonplas- 
tic; common fine roots; many very fine inter- 
stitial pores, common fine tubular pores; 
slightly acid (pH 6.4); abrupt, smooth 
boundary. 

Al2--3 to 12 inches, brown (10YR 5/3) heavy fine 
sandy loam, dark brown (10YR 4/3) moist; 
massive; slightly hard, friable, nonsticky, 
nonplastic; few fine roots, plentiful fine 
roots; common fine tubular pores, common 
very fine interstitial pores; slightly acid 
(pH 6.2); abrupt, irregular boundary. 

R--12 inches, gray metasedimentary rock that is 
slightly tilted. 


The A horizon ranges from dark brown to brown in 
color, from very fine sandy loam to sandy loam in 
texture, and from 3 to 15 inches in thickness. The 
depth to hard rock is 3 to 15 inches. 

Included with this soil in mapping are small 
areas of Exchequer soils, Escondido soils, and 
Cieneba soils. Also included are areas of rock out- 


crop. 
Fertility is low. Permeability is moderately 
rapid. The available water holding capacity is 1 


inch to 2 inches. Runoff is rapid, and the erosion 
hazard high. The rooting depth is 3 to 15 inches. 
This soil is used mainly for watershed and wild- 
life habitat. A limited acreage is in range. Capa- 
bility unit VIIs-8 (19); Shallow Loamy range site. 


Friant rocky fine sandy loam, 9 to 30 percent 
Slopes (FxE).--This soil is rolling to hilly and is 


3 to 12 inches deep over hard rock. The available 
water holding capacity is 0.5 inch to 1.5 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. Rock outcrop covers 2 to 10 per- 
cent of the surface. In other features, this soil 
is similar to Friant fine sandy loam, 30 to 50 per- 
cent slopes. 

Included in mapping are small areas of Exchequer 
soils, Escondido soils, and Cieneba soils. 

This Friant soil is used mainly for watershed 
and wildlife habitat. A limited acreage is in range. 
Capability unit VIIs-8 (19); Shallow Loamy range 
site. 


Friant rocky fine sandy loam, 30 to 70 percent 
Slopes (FxG).--This soil is steep to very steep and 
is 3 to 12 inches deep over hard rock. The avail- 
able water holding capacity is 0.5 inch to 1.5 
inches. Runoff is rapid to very rapid, and the ero- 
sion hazard high to very high. Rock outcrop covers 
2 to 10 percent of the surface. In other features, 
this soil is similar to Friant fine sandy loam, 30 
to 50 percent slopes. 
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Included in mapping are small areas of Exchequer 
soils, Escondido soils, and Cieneba soils. 

This Friant soil is used mainly for watershed 
and wildlife habitat. 
Capability unit VIIs-8 (19); Shallow Loamy range 
site. 


Gaviota Series 


The Gaviota series consists of well-drained, 
shallow fine sandy loams that formed in material 
weathered from marine sandstone. These soils are 
on uplands and have slopes of 9 to 50 percent. The 
elevation ranges from 300 to 500 feet. The mean an- 
nual precipitation is between 10 and 12 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 280 to 320 days. The 
vegetation is mainly chamise, cactus, scrub oak, 
sumac, flattop buckwheat, and annual grasses and 
forbs. 

In a representative profile the surface layer is 
brown and yellowish-brown, mildly alkaline fine 
sandy loam about 16 inches thick. The substratum 
is very pale brown semiconsolidated sandstone. 

Gaviota soils are used for range, watershed, and 
small housing developments. 


Gaviota fine sandy loam, 9 to 30 percent slopes 
(GaE).--This rolling to hilly soil is on uplands. 


The slope averages 27 percent. 

Representative profile: 250 feet south of Tele- 
graph Canyon Road, 200 feet east of private drive, 
NE 1/4 of NE 1/4 sec. 12, T. 18 S., R. 2 W. 


All--0 to 4 inches, brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak, fine 
and medium, subangular blocky and granular 
structure; slightly hard, very friable, non- 
sticky, nonplastic; common very fine and fine 
roots; common very fine and fine interstitial 
pores; slightly effervescent, mildly alkaline 
(pH 7.5); clear, smooth boundary. 

Al2--4 to 16 inches, yellowish-brown (10YR 5/4) fine 

sandy loam, dark yellowish brown (10YR 4/4) 

moist; very weak, medium and coarse, subangu- 

lar blocky structure slightly hard, very fri- 
able, nonsticky, nonplastic; few very fine and 
fine roots; few very fine and fine pores; 
slightly effervescent, mildly alkaline (pH 

7.5; abrupt, wavy boundary. 

inches, very pale brown (10YR 7/4) and light 

yellowish-brown (10YR 6/4) semiconsolidated 

sandstone. 


The A horizon ranges from brown to dark brown or 
yellowish brown in color, from fine sandy loam to 
sandy loam in texture, and from 9 to 20 inches in 
thickness. 

Included with this soil in mapping are small 
areas of Linne soils, Diablo soils, and Huerhuero 
soils. Also included are areas of soils that are 
5 to 9 inches thick but are otherwise like Gaviota 
soils. 
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A limited acreage is in range. 


Fertility is low. Permeability is moderately 
rapid. The available water holding capacity is 1 
inch to 2 inches. Runoff is medium to rapid, and 
the erosion hazard moderate to high. The rooting 
depth is 9 to 20 inches. 

This soil is used mainly for watershed and small 
housing developments. A limited acreage is in range. 
Capability unit VIe-8 (19); Shallow Loamy range site. 


Gaviota fine sandy loam, 30 to 50 percent slopes 


(GaF).--This soil is steep and is 9 to 18 inches 
deep over sandstone. Runoff is rapid, and the ero- 
sion hazard is high. In other features, this soil 
is similar to Gaviota fine sandy loam, 9 to 30 per- 
cent slopes. 

Included in mapping are small areas of Linne 
soils, Diablo soils, and Huerhuero soils. 

This Gaviota soil is used for range and water- 
shed. Capability unit VIIe-8 (19); Shallow Loamy 
range site. 


Grangeville Series 


The Grangeville series consists of somewhat poor- 
ly drained, very deep fine sandy loams derived from 
granitic alluvium. These soils are on alluvial 
fans and alluvial plains and have slopes of 0 to 2 
percent. The elevation ranges from 50 to 200 feet. 
The mean annual precipitation is between 10 and 16 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 260 to 300 


days. The winter growing season has only light 
frost. The vegetation is chiefly annual grasses and 
forbs. 


In a representative profile the surface layer is 
grayish-brown, moderately alkaline, calcareous fine 
sandy loam about 11 inches thick. The next layer 
is grayish-brown, moderately alkaline, calcareous 
fine sandy loam about 23 inches thick. The substra- 
tum is grayish-brown, moderately alkaline, calcare- 
ous very fine sandy loam. It extends to a depth of 
more than 60 inches. 

Grangeville soils are used for pasture, truck 
crops, tomatoes, and flowers. 


Grangeville fine sandy loam, 0 to 2 percent 
slopes (GoA).--This nearly level soil is on alluvial 
fans and alluvial plains. The slope averages 2 per- 
cent. 

Representative profile: South bank of the San 
Dieguito River valley, 0.8 mile east of El Camino 
Real, NW 1/4 of NW 1/4 sec. 8, T. 14 S., R. 3 W. 


Ap--0 to 11 inches, grayish-brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 
3/2) moist; weak, fine, subangular blocky 
structure; hard, firm, slightly sticky, 
slightly plastic; common very fine roots; 
common very fine tubular pores; disseminated 
lime; very slightly effervescent, moderately 
alkaline (pH 8.0); clear, wavy boundary. 

Cl--11 to 34 inches, grayish-brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 


3/2) moist; massive; soft, friable, slightly 
sticky, slightly plastic; common very fine 
and coarse roots; many micro interstitial 
pores; disseminated lime; very slightly ef- 
fervescent, moderately alkaline (pH 8.2); 
gradual, wavy boundary. 

C2--34 to 60 inches, grayish-brown (10YR 5/2) very 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; soft, friable, 
slightly sticky, slightly plastic; common 
very fine roots; many micro interstitial 
pores; disseminated lime; slightly efferves- 
cent, moderately alkaline (pH 8.2). 


The A horizon ranges from grayish brown to gray 
in color, from fine sandy loam to sandy loam in tex- 
ture, and from 10 to 14 inches in thickness. The C 
horizon ranges from grayish brown to dark grayish 
brown in color and from very fine sandy loam to 
sandy loam in texture. It extends to a depth of 
more than 60 inches. 

Included with this soil in mapping are small 
areas of Visalia soils, Chino soils, and Tujunga 
soils. 

Fertility is high. Permeability is moderately 
rapid. The available water holding capacity is 6 
to 8.5 inches. Runoff is very slow, and the ero- 
sion hazard slight. The rooting depth is more than 
60 inches. A seasonal high water table occurs at a 
depth of 1 to 4 feet. 

Part of the acreage is used for truck crops, pas- 
ture, tomatoes, and flowers. The rest is used as 
recreational areas, including golf courses. Capa- 
bility unit IIw-2 (19). 


Greenfield Series 


The Greenfield series consists of well-drained, 
very deep sandy loams derived from granitic alluvi- 
um. These soils are on alluvial fans and alluvial 
plains and have slopes of 0 to 15 percent. The ele- 
vation ranges from 400 to 800 feet. The mean annu- 
al precipitation is between 14 and 18 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 260 to 320 days. The 
winter growing season has only light frost. The 
vegetation is chiefly soft chess, wild oats, ripgut 
brome, mustard, foxtail, filaree, and coast live 
oak. 

In a representative profile the surface layer is 
brown, slightly acid sandy loam about 6 inches 
thick. The subsoil is yellowish-brown and light 
yellowish-brown, slightly acid sandy loam about 28 
inches thick. The substratum is light yellowish- 
brown, neutral loamy coarse sand. It extends to a 
depth of more than 60 inches. 

Greenfield soils are used for range, improved 
pasture, dryfarmed grain, citrus, truck crops, flow- 
ers, avocados, stone fruits, and tomatoes. 


Greenfield sandy loam, 2 to 5 percent slopes 
(GrB).--This gently sloping soil is on alluvial fans 
and alluvial plains. The slope averages 3 percent. 


Representative profile: 600 feet south, 800 feet! 
east of west quarter corner, NW 1/4 of SW 1/4 sec. 
36, T. 13 S., R. 1 W. ʻ 


Al--0 to 6 inches, brown (10YR 5/3) sandy loam, dark 
yellowish brown (10YR 4/4) moist; very weak, 
fine and medium, granular structure; slightly 
hard, very friable, slightly sticky, nonplas- 
tic; few medium roots, common fine roots; 
many very fine interstitial pores; slightly 
acid (pH 6.2); clear, smooth boundary. 

Bl--6 to 22 inches, yellowish-brown (10YR 5/4) 
sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak, fine and medium, subangular 
blocky structure; slightly hard, very fri- 
able, slightly sticky, nonplastic; common 
fine roots, few medium and coarse roots; com- 
mon fine interstitial and tubular pores; 
very few thin clay films on ped faces; slight- 
ly acid (pH 6.3); clear, smooth boundary. 

B2t--22 to 34 inches, light yellowish-brown (10YR 
6/4) sandy loam, yellowish brown (10YR 5/4) 
moist; weak, fine and medium, subangular 
blocky structure; slightly hard, very friable, 
slightly sticky, nonplastic; few fine and 
coarse roots; few fine tubular pores; very 
few thin clay films on ped faces; slightly 
acid (pH 6.5); gradual, smooth boundary. 

C--34 to 66 inches, light yellowish-brown (10YR 6/4) 
loamy coarse sand, yellowish brown (10YR 5/4) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; few fine and coarse roots; few 
fine tubular pores; neutral (pH 6.7). 


The A horizon ranges from brown to pale brown or 
yellowish brown in color, from sandy loam to coarse 
sandy loam in texture, and from 5 to 10 inches in 
thickness. The B horizon ranges from yellowish brown 
to light yellowish brown in color, from sandy loam 
to loam in texture, and from 16 to 32 inches in 
thickness. The C horizon ranges from light yellow- 
ish brown to brownish yellow in color. In places 
this layer is stratified. It extends to a depth of 
more than 60 inches. 

Included with this soil in mapping are small 
areas of Visalia soils, Ramona soils, and Tujunga 
soils. 

Fertility is medium. Permeability is moderately 
rapid. The available water holding capacity is be- 
tween 5.5 and 7.5 inches. Runoff is slow, and the 
erosion hazard slight. The rooting depth is more 
than 60 inches. 

This soil is used for improved pasture, dryfarmed 
grain, avocados, citrus, truck crops, tomatoes, flow- 
ers, and stone fruits. Capability unit Ile-1 (19). 


Greenfield sandy loam, 0 to 2 percent slopes 


(GrA).--This soil is nearly level. Runoff is very 
slow, and the erosion hazard is slight. In other 
features, this soil is similar to Greenfield sandy 
loam, 2 to 5 percent slopes. 

Included in mapping are small areas of Visalia 
soils, Ramona soils, and Tujunga soils. 
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This Greenfield soil is used for avocados, citrus, 
truck crops, tomatoes, flowers, pasture, and dry- 
farmed grain. Capability unit IIs-4 (19). 


Greenfield sandy loam, 5 to 9 percent slopes 


(GrC).--This soil is moderately sloping. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Greenfield sandy loam, 2 to 5 percent slopes. 

Included in mapping were small areas of Visalia 
soils, Ramona soils, and Tujunga soils. 

This Greenfield soil is used for avocados, citrus, 
flowers, truck crops, tomatoes, pasture, and dry- 
farmed grain. Capability unit IIe-1 (19). 


Greenfield sandy loam, 9 to 15 percent slopes 
(GrD).--This soil is strongly sloping. The avail- 


able water holding capacity is 5.5 to 6.5 inches. 
Runoff is medium, and the erosion hazard moderate. 
In other features, this soil is similar to Green- 
field sandy loam, 2 to 5 percent slopes. 

Included in mapping are small areas of Visalia 
soils and Ramona soils. 

This Greenfield soil is used for avocados, cit- 
rus, flowers, pasture, dryfarmed grain, and range. 
Capability unit IIIe-1 (19); Loamy range site. 


Hambright Series 


The Hambright series consists of well-drained, 
shallow gravelly clay loams that formed in material 
derived from shaly breccia. These soils are in moun- 
tainous areas and have slopes of 30 to 75 percent. 
The elevation ranges from 200 to 1,800 feet. The 
mean annual precipitation is between 14 and 16 inch- 
es, and the mean annual air temperature between 60° 
and 62° F. The frost-free season is 300 to 330 days. 
The winter growing season has only light frost. The 
vegetation is chiefly chamise and annual grasses and 
forbs. 

In a representative profile the surface layer is 


brown, slightly acid gravelly clay loam about 8 inch- 


es thick. The subsoil is brown, slightly acid grav- 

elly clay loam about 9 inches thick. At a depth of 

about 17 inches is greenish and bluish shaly breccia. 
These soils are used for range. 


Hambright gravelly clay loam, 30 to 75 percent 
slopes (HaG).--This steep to very steep soil is in 


mountainous areas. The slope averages 45 percent. 
Representative profile: NW 1/4 of SE 1/4 sec. 
33, T. 10 S., R. 6 W. 


to 2 inches, brown (10YR 5/3) gravelly light 
clay loam, dark brown (10YR 3/3) moist; mod- 
erate, fine, granular structure; slightly 
hard, very friable, slightly sticky, slightly 
plastic; many medium and fine roots; many 
fine interstitial pores; slightly acid (pH 
6.3); 25 percent gravel; abrupt, smooth 
boundary. 
Al2--2 to 8 inches, brown (10YR 5/3) gravelly clay 
loam, dark brown (10YR 3/3) moist; moderate, 


All--0 
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fine and medium, subangular blocky structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; common medium and fine 
roots; common fine interstitial pores; 
slightly acid (pH 6.3); 25 percent gravel; 
clear, smooth boundary. 

to 17 inches, brown (7.5YR 5/4) gravelly 
heavy clay loam, dark brown (7.5YR 4/4) moist; 
moderate, medium, subangular blocky structure; 
hard, friable, sticky, plastic; few medium 
and fine roots; few fine interstitial pores; 
slightly acid (pH 6.3); 25 percent gravel; 
clear, wavy boundary. 

inches, greenish and bluish shaly breccia of 
varying hardness. 


B2--8 


R--17 


The A horizon ranges from pale brown to brown or 
yellowish brown in color, from gravelly heavy fine 
sandy loam to clay loam in texture, and from 7 to 11 
inches in thickness. The B horizon ranges from brown 
to yellowish brown in color, from gravelly heavy 
clay loam to gravelly clay in texture, and from 7 to 
10 inches in thickness. Depth to the R horizon 
ranges from 14 to 20 inches. This soil is 20 to 30 
percent gravel. The Hambright soil in this Area has 
brighter colors, a more clayey subsoil, and fewer 
coarse fragments throughout the profile than the 
Hambright soils mapped elsewhere in California. 

Included with this soil in mapping are small 
areas of Elder soils and Gaviota soils. Also includ- 
ed is about 500 acres of strongly sloping to moder- 
ately steep Hambright soils. 

Fertility is low. Permeability is moderately 
slow. The available water holding capacity is 2 to 
3 inches. Runoff is rapid to very rapid, and the 
erosion hazard high to very high. The rooting depth 
is 14 to 20 inches. 

This soil is used for range. Capability unit 
VIIe-7 (19); Shallow Loamy range site. 


Holland Series 


The Holland series consists of well-drained, mod- 
erately deep and deep fine sandy loams that formed 
in material weathered from micaceous schist. These 
soils are on mountainous uplands and have slopes of 
2 to 60 percent. The elevation ranges from 3,200 to 
5,600 feet. The mean annual precipitation is between 
20 and 35 inches, and the mean annual air tempera- 
ture between 53° and 56° F. The frost-free season 
is 150 to 200 days. The vegetation consists of open 
stands of Jeffrey pine, Coulter pine, black oak, 
live oak, incense-cedar, and manzanita, and an un- 
derstory of shrubs and grasses. 

In a representative profile the surface layer is 
brown and yellowish-brown, medium acid, micaceous 
fine sandy loam about 20 inches thick. The subsoil 
is brown, medium acid, micaceous sandy clay loam. 
This layer extends to a depth of about 35 inches. 
The substratum is brownish-yellow, highly weathered 
mica schist. In some areas the soil is stony and 
cobbly throughout. 


PLATE I 


nee ie Cte 


Tomatoes on Altamont clay, 5 to 9 percent slopes. 


Carrizo very gravelly sand, 0 to 9 percent slopes, in foreground. Rositas fine sand, 0 to 2 percent slopes, in background. 


PLATE II 


Gullied hillside in area of Fallbrook sandy loam, 9 to 30 percent slopes, severely eroded. Gullies formed after vegetation 


was removed and no protective cover crop was established. 


PLATE Ill 


Profile of Las Flores loamy fine sand. 


Profile of Huerhuero loam. 


Poinsettias on Marina loamy coarse sand, 2 to 9 percent slopes. 


PLATE IV 


Cut and fill operations and leveling for building sites on Olivenhain-Urban land complex. 


Typical landscape of Redding gravelly loam, 2 to 9 percent slopes, on Miramar Mesa. 


PLATE V 


Profile of Vista coarse sandy loam, showing irregular, broken boundary between B and C horizons. 


Young avocado grove on steep Vista soil. 


Holland soils are used for apple and pear or- 
chards, range, and recreational areas. Areas that 
are predominantly woodland are used mostly for sum- 
mer cottages. 


Holland fine sandy loam, 15 to 30 percent slopes 
(HmE).--This moderately steep soil is on uplands. 
The slope averages 17 percent. 

Representative profile: 700 feet east of Boulder 
Peak Road, 1,425 feet south-southeast of its junc- 
tion with Pine Hills Road, SW 1/4 sec. 13, T. 13 S., 
R. 3E. 


All--0 to 3 inches, brown (10YR 4/3), micaceous 
fine sandy loam, dark brown (10YR 3/3) moist; 
weak, fine, granular structure; soft, very 
friable, nonsticky, slightly plastic; many 
very fine random roots; common, very fine, 
random tubular pores; medium acid (pH 6.0); 
abrupt, smooth boundary. 

Al2--3 to 10 inches, yellowish-brown (10YR 5/4), 
micaceous fine sandy loam, dark yellowish 
brown (10YR 4/4) moist; weak, medium, sub- 
angular blocky structure; slightly hard, fri- 
able, nonsticky, slightly plastic; common 
fine random roots; common fine random pores; 
medium acid (pH 6.0); clear, smooth boundary. 

A3--10 to 20 inches, yellowish-brown (10YR 5/4), 
micaceous fine sandy loam, dark yellowish 
brown (10YR 4/4) moist; weak, medium, sub- 
angular blocky structure; slightly hard, fri- 
able, nonsticky, slightly plastic; common 
medium random roots; many, medium, random 
tubular pores; medium acid (pH 6.0); abrupt, 
wavy boundary. 

B21t--20 to 29 inches, brown (7.5YR 5/4), micaceous 
sandy clay loam, brown (7.5YR 4/4) moist; 
strong, coarse, angular blocky structure; 
hard, firm, slightly sticky, plastic; few 
medium and coarse random roots; many, medium 
and coarse, random tubular pores; many moder- 
ately thick clay films on ped faces; medium 
acid (pH 5.8); clear, wavy boundary. 

B22t--29 to 35 inches, brown (7.5YR 5/4), micaceous 
sandy clay loam, brown (7.5YR 4/4) moist; 
strong, coarse, angular blocky structure; 
hard, firm, sticky, very plastic; few medium 
and coarse random roots; many, medium, random 
tubular pores; many thick clay films on ped 
faces; medium acid (pH 6.0); clear, irregu- 
lar boundary. 

C1--35 to 50 inches, brownish-yellow (10YR 6/6), 
highly weathered micaceous schist, yellowish 
brown (10YR 5/4) moist; few medium random 
roots; medium acid (pH 6.0); gradual, irreg- 
ular boundary. 

C2--50 inches, light-gray (2.5Y 7/2), deeply weath- 
ered, highly micaceous schist, dark yellowish 
brown (10YR 4/4) on cleavage planes, light 
brownish gray (2.5Y 6/2) moist; few random 
roots; medium acid (pH 6.0). 


The A horizon ranges from brown to dark brown 
or yellowish brown to dark grayish brown in color, 


from micaceous silt loam to micaceous fine sandy 
loam in texture, and from 13 to 30 inches in thick- 
ness. The.B horizon ranges from brown and strong 
brown or reddish brown in color, from micaceous 
clay loam to sandy clay loam in texture, and from 
10 to 20 inches in thickness. The C horizon ranges 
from brownish yellow to light gray in color. The 
depth to micaceous schist ranges from 23 to 50 
inches. 

Included with this soil in mapping are small 
areas of Crouch soils, Boomer soils, and Sheephead 
soils. 

Fertility is high. Permeability is moderately 
slow, and the available water holding capacity is 3 
to 7 inches. Runoff is medium to rapid. The ero- 
sion hazard is moderate to high on unprotected 
slopes. The rooting depth is 23 to 50 inches. 

This soil is used mostly for apple and pear or- 
chards and for range. Small scattered areas are 
used for summer cottages and for recreational areas. 
A small amount of oak cordwood is harvested. Capa- 
bility unit VIe-1 (20); Loamy range site. 


Holland fine sandy loam, 5 to 15 percent slopes 
(HmD).--This soil is moderately sloping to strongly 
sloping and is 23 to 50 inches deep over schist. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. In other features, this soil 
is similar to Holland fine sandy loam, 15 to 30 
percent slopes. 

Included in mapping are small areas of Crouch 
soils, Boomer soils, and Sheephead soils. 

This Holland soil is used for apple and pear or- 
chards, range, and recreational areas. It is not 
suitable for lumber production, but some oak cord- 
wood is harvested. Capability unit IVe-1 (20); 
Loamy range site. 


Holland stony fine sandy loam, 5 to 30 percent 
Slopes (HnE).--This soil is moderately sloping to 


moderately steep, is 20 to 36 inches deep over 
schist, and is 20 to 25 percent stones and cobble- 
stones. Fertility is medium. The available water 
holding capacity is 2.5 to 4 inches. Runoff is me- 
ium, and the erosion hazard moderate. In other 
features, this soil is similar to Holland fine sandy 
loam, 15 to 30 percent slopes. 

Included in mapping are small areas of Crouch 
soils, Boomer soils, and Sheephead soils. Also in- 
cluded are areas where the soil is only 15 inches 
deep over rock. 

This Holland soil is used mainly for range, rec- 
reational areas, and wildlife habitat. A few se- 
lected sites are used for apple and pear orchards. 
Some oak cordwood is cut from old or dead trees. 
Capability unit VIe-7 (20); Loamy range site. 


Holland stony fine sandy loam, 30 to 60 percent 
slopes (HnG).--This soil is steep to very steep, is 


20 to 32 inches deep over schist, and is 20 to 25 
percent stones and cobblestones. Fertility is medi- 
um. The available water holding capacity is 2.5 to 
3 inches. Runoff is rapid to very rapid, and the 
erosion hazard high to very high. In other features, 
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this soil is similar to Holland fine sandy loam, 15 
to 30 percent slopes. 

Included in mapping are small areas of Crouch 
soils, Boomer soils, and Sheephead soils. Also in- 
cluded are areas where the soil is only 10 inches 
deep over rock. 

This Holland soil is used for range, recreation- 
al areas, and wildlife habitat. Some oak is cut 
from old or dead trees. Capability unit VIIe-7 
(20); Loamy range site. 


Holland fine sandy loam, deep, 2 to 9 percent 
slopes (HoC).--This soil is gently sloping to moder- 


ately sloping and is 40 to 64 inches deep over 
schist. The available water holding capacity is 
6 to 9 inches. Runoff is slow to medium, and the 
erosion hazard slight to moderate. In other fea- 
tures, this soil is similar to Holland fine sandy 
loam, 15 to 30 percent slopes. 

Included in mapping are small areas of Crouch 
soils and Boomer soils. 

This Holland soil is used mainly for pear and 
apple orchards and for range. Scattered areas are 
used for recreational areas and summer cottages. A 
small amount of oak cordwood is harvested. Capabil- 
ity unit IIIe-1 (20); Loamy range site. 


Huerhuero Series 


The Huerhuero series consists of moderately well 
drained loams that have a clay subsoil. These soils 
developed in sandy marine sediments. They have 
slopes of 2 to 30 percent. The elevation ranges 
from 10 to 400 feet. The mean annual precipitation 
is between 10 and 12 inches, and the mean annual 
air temperature between 60° and 62° F. The frost- 
free season is 300 to 350 days. The winter growing 
season has only light frost. The vegetation in un- 
cultivated areas is mainly tarweed, wild oats, star- 
thistle, red brome, Russian-thistle, and annual 
grasses and forbs. 

In a representative profile the surface layer is 
brown and pale-brown, strongly acid and medium acid 
loam about 12 inches thick. The upper part of the 
subsoil is brown, moderately alkaline clay. It ex- 
tends to a depth of about 41 inches. Below this, 
and extending to a depth of more than 60 inches, is 
brown, mildly alkaline clay loam and sandy loam 
(pl. III). 

Huerhuero soils are used mainly for range, truck 
crops, tomatoes, and flowers. Small acreages are 
used for housing developments. 


Huerhuero loam, 2 to 9 percent Slopes (HrC).-- 


This soil is gently sloping and undulating. Low 
broad-based hummocks, locally called mimamounds, 
occur in undisturbed areas. The slope is dominantly 
2 to 5 percent. 

Representative profile: 1,230 feet east, 2,020 
feet south of northwest corner of sec. 32, T. 10 S., 
R. 5 W. 


Al--0 to 8 inches, brown (10YR 5/3) loam, dark gray- 
ish brown (10YR 4/2) moist; massive; hard, 
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friable, slightly sticky, slightly plastic; 
common very fine and fine roots, few coarse 
roots; many fine tubular and interstitial 
pores; strongly acid (pH 5.3); abrupt, 
smooth boundary. 

A2--8 to 12 inches, pale-brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; massive; hard, fri- 
able, slightly sticky, slightly plastic; few 
very fine and coarse roots; common fine tu- 
bular pores; medium acid (pH 5.7); abrupt, 
smooth boundary. 

B21t--12 to 19 inches, brown (10YR 4/3) clay, brown 
(10YR 4/3) moist; strong, medium and coarse, 
prismatic structure breaking to strong, medi- 
um, angular blocky; extremely hard, firm, 
sticky, plastic; few very fine and coarse 
roots; many very fine and medium tubular 
pores; many thick clay films on ped faces; 
moderately alkaline (pH 8.0); few slicken- 
Sides; clear, smooth boundary. 

B22t--19 to 32 inches, brown (7.5YR 4/4) clay, 
brown (7.5YR 4/4) moist; strong, medium, 
prismatic structure breaking to strong, med- 
ium and fine, angular blocky; extremely hard, 
firm, sticky, plastic; few very fine and 
fine roots, very few coarse roots; many very 
fine and medium tubular pores; many moder- 
ately thick clay films on ped faces; common 
lime mottles; slightly to strongly efferves- 
cent, moderately alkaline (pH 8.2); few 
slickensides; clear, smooth boundary. 

B23t--32 to 41 inches, brown (7.5YR 4/2) clay, 
brown (7.S5YR 4/2) moist; moderate, medium, 
prismatic structure breaking to moderate, 
medium and fine, angular blocky; extremely 
hard, firm, sticky, plastic; few very fine 
and fine roots; many very fine and medium 
tubular pores; many moderately thick clay 
films on ped faces; moderately alkaline (pH 
8.0); clear, smooth boundary. 

B24t--41 to 55 inches, brown (7.5YR 4/2) clay loam, 
brown (7.5YR 4/2) moist; moderate, medium 
and fine, angular blocky structure; hard, 
friable, sticky, plastic; few very fine roots; 
common very fine and medium tubular pores; 
common moderately thick clay films and black 
manganese stains on ped faces; mildly alka- 
line (pH 7.8); clear, smooth boundary. 

B3--55 to 68 inches, brown (10YR 6/3) sandy loam, 

brown (10YR 4/3) moist; weak, medium, sub- 

angular blocky structure; hard, friable, 
slightly sticky, slightly plastic; few very 
fine roots; mildly alkaline (pH 7.5); clear, 
smooth boundary. 

to 72 inches, yellowish-brown (10YR 5/4) 

loamy sand, dark yellowish brown (10YR 4/4) 

moist; massive; neutral (pH 7.0); sandy 

marine sediments. 


C--68 


The A horizon ranges from pale brown or strong 
brown to yellowish brown or grayish brown in color, 
from sandy loam to loam in texture, and from 5 to 
30 inches in thickness. The B horizon ranges from 
brown to dark brown or strong brown, yellowish 


brown, or reddish brown in color, from clay to 
heavy clay loam that grades to sandy loam in the 
lower layers, and from 45 to 67 inches in thickness. 
The lower part of this horizon typically contains 
lime mottles. The C horizon is stratified sand to 
loamy sand. The depth to the C horizon ranges from 
50 to 72 inches. 

Included with this soil in mapping are small 
areas of Las Flores soils, Stockpen soils, and 
Olivenhain soils. Also included are areas of allu- 
vium derived from metabasic and metasedimentary 
rock; areas of alluvium, near Twin Oaks Valley and 
Harmony Grove, that range from loam to silt loam in 
texture; and small areas of Loamy alluvial land- 
Huerhuero complex. 

Fertility is low to medium. Permeability is very 
Slow. The available water holding capacity is 4 to 
5.5 inches; some moisture is available from the clay 
subsoil. Runoff is slow to medium, and the erosion 
hazard slight to moderate. The rooting depth is 20 
to 43 inches. 

This soil is used mainly for range, irrigated 
truck crops, tomatoes, and flowers. Small acreages 
are used for housing developments. Capability unit 
IIIe-3 (19); Claypan range site. 


Huerhuero loam, 5 to 9 percent slopes, eroded 
(HrC2).--This soil is moderately sloping and, be- 
cause of moderate sheet erosion, has an effective 
rooting depth of 20 to 40 inches. The available 
water holding capacity is 4 to 5 inches. In other 
features, this soil is similar to Huerhuero loam, 5 
to 9 percent slopes. 

Included in mapping are small areas of Las Flores 
soils and Olivenhain soils. Also included are areas 
of alluvium derived from metabasic and metasedimen- 
tary rocks. 

This Huerhuero soil is used for truck crops, to- 
matoes, flowers, range, and housing developments. 
Capability unit IVe-3 (19); Claypan range site. 


Huerhuero loam, 9 to 15 percent slopes (HrD).-- 


This soil is strongly sloping and has an effective 
rooting depth of 20 to 40 inches. The available 
water holding capacity is 3.5 to 5.5 inches. Run- 
off is medium, and the erosion hazard moderate. In 
other features, this soil is similar to Huerhuero 
loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Las Flores 
soils and Olivenhain soils. Also included are areas 
adjacent to rocky and gravelly ridges where the sur- 
face layer contains gravel and cobblestones. 

This Huerhuero soil is used for tomatoes, flow- 
ers, range, and housing developments. Capability 
unit IVe-3 (19); Claypan range site. 


Huerhuero loam, 9 to 15 percent slopes, eroded 
(HrD2).--This soil is strongly sloping and, because 
of moderate sheet erosion, has an effective rooting 
depth of 20 to 40 inches. The available water hold- 
ing capacity is 3.5 to 5 inchés. Runoff is mediun, 
and the erosion hazard moderate. In other features, 
this soil is similar to Huerhuero loam, 5 to 9 per- 
cent slopes. 


Included in mapping are small areas of Las Flores 
soils and Olivenhain soils. Also included are areas 
adjacent to rocky and gravelly ridges where the sur- 
face layer contains gravel and cobblestones. 

This Huerhuero soil is used for tomatoes, flow- 
ers, range, and housing developments. Capability 
unit IVe-3 (19); Claypan range site. 


Huerhuero loam, 15 to 30 percent slopes, eroded 
(HrE2).--This soil is moderately steep and, because 
of moderate sheet and rill erosion, has an effec- 
tive rooting depth of 20 to 36 inches. The avail- 
able water holding capacity is 3.5 to 4.5 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. In other features, this soil is 
similar to Huerhuero loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Las Flores 
soils, Olivenhain soils, and Loamy alluvial land- 
Huerhuero complex. 


This Huerhuero soil is used for range. Capabil- 
ity unit VIe-3 (19); Claypan range site. 
Huerhuero-Urban land complex, 2 to 9 percent 


Slopes (HuC).--This complex occurs on marine ter- 
races, at elevations that range from sea level to 
400 feet. The landscape has been altered through 
cut and fill operations and leveling for building 
sites. Before cut and fill operations and leveling, 
the slope was 2 to 9 percent. 

The material exposed in the cuts consists of un- 
consolidated sandy marine sediments. The material 
in the fills is a mixture of loam and clay loam and 
sandy marine sediments. Cuts and fills should be 
determined by onsite investigation. Between the 
leveled building lots are moderately steep escarp- 
ments that are easily eroded. 

The entire acreage is used for homesites. 


Huerhuero-Urban land complex, 9 to 30 percent 
Slopes (HuE).--This complex occurs on marine ter- 
races, at elevations that range from sea level to 
400 feet. The landscape has been altered through 
cut and fill operations and leveling for building 
sites. Before cut and fill operations and leveling, 
the slope gradient was 9 to 30 percent. 

The material exposed in the cuts consists of un- 
consolidated sandy marine sediments. The material 
in the fills is a mixture of loam and clay and sandy 
marine sediments. Cuts and fills should be deter- 
mined by onsite investigation. Between the leveled 
building lots are very steep escarpments that are 
easily eroded. 

The entire acreage is used for homesites. 


Indio Series 


The Indio series consists of well drained and 
moderately well drained, very deep silt loams that 
formed in alluvium derived from acid, igneous and 
micaceous rocks. These soils are on alluvial fans 
and alluvial plains and have slopes of 0 to 5 per- 
cent. The elevation ranges from 100 to 500 feet. 
The mean annual precipitation is between 3 and 8 
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inches, and the mean annual air temperature between 
70° and 74° F. The frost-free season is 260 to 275 
days. The vegetation in uncultivated areas is main- 
ly bur-sage, mesquite, creosotebush, and a few an- 
nual grasses and forbs. 

In a representative profile the surface layer is 
pale-brown, moderately alkaline, calcareous silt 
loam about 6 inches thick. The next layer also is 
pale-brown, moderately alkaline, calcareous silt 
loam. It extends to a depth of about 45 inches. 
Below this, to a depth of more than 60 inches, is 
fine sandy loam. 

Indio soils are used mainly for dates, cotton, 
and alfalfa. A few areas are used as vineyards. 


Indio silt loam, 0 to 2 percent slopes (InA).-- 


This nearly level soil is on alluvial plains. The 
slope averages 1 percent. 

Representative profile: 2,500 feet west, 1,750 
feet south of northeast corner of sec. 9, T. 14 S., 
R. 6E. 


C1--0 to 6 inches, pale-brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak, medium, platy 
structure; slightly hard, very friable, non- 
sticky, nonplastic; common fine and medium 
roots; common very fine and fine tubular and 
interstitial pores; slightly effervescent, 
moderately alkaline (pH 8.0); clear, smooth 
boundary. 

to 45 inches, pale-brown (10YR 6/3) silt loam, 

brown (l10YR 4/3) moist; massive; soft, very 

friable, nonsticky, nonplastic; few fine 
roots, common medium roots; very few fine 
tubular pores, common very fine and fine in- 
terstitial pores; slightly effervescent, 
moderately alkaline (pH 8.1); clear, smooth 
boundary. 

C3--45 to 60 inches, pale-brown (10YR 6/3) fine 
sandy loam, brown (10YR 4/3) moist; massive; 
soft, very friable, nonsticky, nonplastic; 
very few fine roots; very few fine tubular 
pores, common very fine and fine interstitial 
pores; slightly effervescent, moderately al- 
kaline (pH 8.2). 


C2--6 


The Cl horizon, or the surface layer, ranges from 
pale brown to light brownish gray in color, from 
silt loam to very fine sandy loam in texture, and 
from 4 to 9 inches in thickness. The C2 and C3 hori- 
zons range from pale brown to light brownish gray 
or brown in color and from silt loam to fine sandy 
loam in texture. The C3 horizon extends to a depth 
of more than 60 inches. In many places the profile 
is stratified fine sandy loam and very fine sandy 
loam. 

Included with this soil in mapping are small 
areas of Mecca soils, Rositas soils, and Carrizo 
soils. 

Drainage is good. Fertility is high. Permeabil- 
ity is moderate. The available water holding capac- 
ity is 7.5 to 9.5 inches. Runoff is very slow, and 
the erosion hazard none to slight. The rooting 
depth is more than 60 inches. 
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This soil is used mainly for cotton, dates, and 
alfalfa. A few small areas are used as grape vine- 
yards. Capability unit I-1 (30). 


Indio silt loam, 2 to 5 percent slopes (InB).-- 


This soil is gently sloping. Runoff is slow, and 
the erosion hazard is slight. In other features, 
this soil is similar to Indio silt loam, 0 to 2 per- 
cent slopes. 

Included in mapping are small areas of Mecca 
soils, Rositas soils, and Carrizo soils. 

This Indio soil is used for alfalfa and cotton. 
Capability unit IlIe-1 (30). 


Indio silt loam, saline, 0 to 2 percent slopes 


(IoA).--This soil is moderately saline. Drainage 
is moderately good. Runoff is very slow, and the 
erosion hazard is none to slight. In other features, 
this soil is similar to Indio silt loam, 0 to 2 per- 
cent slopes. 

Included in mapping are small areas of Mecca 
soils, Rositas soils, and Carrizo soils. 

This Indio soil is used for range and pasture. 
Capability unit IIIs-6 (30); Alkali Flats range 
site. 


Indio Series, Dark Variant 


The Indio series, dark variant, consists of well- 
drained, very deep silt loams that formed in allu- 
vium derived from acid basic igneous rocks, igneous 
rocks, and micaceous schist. These soils are on 
alluvial fans and alluvial plains and have slopes of 
0 to 2 percent. The elevation ranges from 1,500 to 
2,500 feet. The mean annual precipitation is between 
5 and 7 inches, and the mean annual air temperature 
between 64° and 66° F. The frost-free season is 220 
to 250 days. The vegetation in uncultivated areas 
is mainly bur-sage and annual grasses and forbs. 

In a representative profile the surface layer is 
grayish-brown, moderately alkaline, slightly effer- 
vescent silt loam about 10 inches thick. The next 
layers are grayish-brown and light brownish-gray, 
moderately alkaline, strongly effervescent silt 
loans. 

Indio soils, dark variant, are used for pasture 
and crops. 


Indio silt loam, dark variant (IsA).--This nearly 
level soil is on alluvial fans and alluvial plains. 
The slope averages 1 percent. 

Representative profile: 600 feet northeast of 
southwest corner, SW 1/4 of SW 1/4 sec. 19, T. 12 
S., R. 5 E. (Projected). 


Al--0 to 11 inches, grayish-brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak, fine, subangular blocky and fine, medi- 
um, granular structure; slightly hard, fria- 
ble, nonsticky, nonplastic; plentiful very 
fine and fine roots; common very fine and fine 
tubular pores; slightly effervescent, moderate- 
ly alkaline (pH 7.9); clear, smooth boundary. 


Cl--11 to 30 inches, grayish-brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) 
moist; massive; slightly hard, friable, non- 
sticky, nonplastic; few very fine roots; few 
very fine and medium tubular pores; dissemi- 
nated lime; slightly to strongly effervescent, 
moderately alkaline (pH 8.1); gradual, smooth 
boundary. 

C2--30 to 62 inches, light brownish-gray (10YR 6/2) 
silt loam, dark grayish brown (10YR 4/2) 
moist; massive; slightly hard, friable, non- 
sticky, nonplastic; very few very fine roots; 
very few fine and medium tubular pores; 
strongly effervescent, moderately alkaline 
(pH 8.2). 


The A horizon ranges from 8 to 13 inches in thick- 
ness. The C horizon ranges from grayish brown and 
light brownish gray in color and from silt loam to 
loam in texture. This horizon extends to a depth of 
more than 60 inches. 

Included with this soil in mapping are small 
areas of Mecca soils and Rositas soils. 

Fertility is high. Permeability is moderate. 

The available water holding capacity is 7.5 to 9.5 


inches. Runoff is very slow, and the erosion hazard 
none to slight. The rooting depth is more than 60 
inches. 


This soil is used mainly for irrigated pasture. 
Occasionally, truck crops are grown commercially. 
Capability unit I-1 (30). 


Kitchen Creek Series 


The Kitchen Creek series consists of somewhat ex- 
cessively drained, deep to moderately deep loamy 
coarse sands. These soils formed in material deriv- 
ed from granodiorite. They are on smooth broad 
ridges and have slopes of 5 to 15 percent. The ele- 
vation ranges from 2,500 to 4,500 feet. The mean 
annual precipitation is between 12 and 18 inches, 
and the mean annual air temperature between 56° and 
58° F. The frost-free season is 160 to 185 days. 
The vegetation is mainly chamise, scrub oak, moun- 
tain-mahogany, flattop buckwheat, and annual 
grasses. 

In a representative profile the surface layer is 
dark-brown and brown, slightly acid loamy coarse 
sand about 21 inches thick. The subsoil is light 
brownish-gray, pale-brown, and very pale brown, 
slightly acid and medium acid coarse sandy loam 
about 33 inches thick. Below this is deeply weath- 
ered granodiorite. 

Kitchen Creek soils are used for range and wild- 
life habitat. 


Kitchen Creek loamy coarse sand, 5 to 9 percent 
slopes (KcC).--This gently rolling soil is on very 


broad ridges. The slope averages 6 percent. 
Representative profile: 800 feet southwest of 
east quarter corner of sec. 3, T. 17S., R. 6E. 
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All--0 to 4 inches, dark-brown (10YR 3/3), micaceous 
loamy coarse sand, very dark brown (10YR 2/2) 
moist; weak, fine, granular structure; soft, 
very friable, nonsticky, nonplastic; many 
very fine vertical roots; many very fine in- 
terstitial pores; slightly acid (pH 6.5); 
clear, smooth boundary. 

Al2--4 to 12 inches, dark-brown (10YR 3/3) loamy 
coarse sand, very dark brown (10YR 2/2) 
moist; massive; soft, very friable, nonsticky, 
nonplastic; common fine random roots; slight- 
ly acid (pH 6.5); gradual, smooth boundary. 

A13--12 to 21 inches, brown (10YR 4/3) loamy coarse 
sand, dark brown (10YR 3/3) moist; massive; 
slightly hard, friable, nonsticky, nonplas- 
tic; few fine random roots; slightly acid 
(pH 6.5); clear, smooth boundary. 

Bl--21 to 28 inches, light brownish-gray (10YR 6/2) 
coarse sandy loam, brown (10YR 5/3) moist; 
massive; hard, friable, nonsticky, slightly 
plastic; few fine random roots; common fine 
random pores; colloids in bridges between 
mineral grains; slightly acid (pH 6.5); 
clear, wavy boundary. 

B2t--28 to 42 inches, pale-brown (10YR 6/3) coarse 
sandy loam, yellowish brown (10YR 5/4) moist; 
weak, coarse, angular blocky structure and 
massive; very hard, firm, sticky, plastic; 
few fine random roots; common fine random 
pores; colloid in bridges between mineral 
grains; medium acid (pH 6.0); gradual, smooth 
boundary. 

B3t--42 to 54 inches, very pale brown (10YR 7/3) 

coarse sandy loam, pale brown (10YR 6/3) 

moist; massive; hard, friable, nonsticky, 

slightly plastic; few fine random roots; few 
fine tubular pores; colloid in bridges be- 

tween mineral grains; medium acid (pH 6.0); 

gradual, smooth boundary. 

inches, white (10YR 8/2) decomposed granitic 

rock containing very dark gray (10YR 3/1) mica 

crystals and very dark grayish-brown (10YR 

3/2) stains of decaying roots, very pale brown 

(10YR 7/4) and light yellowish brown (10YR 

6/4) moist; few fine random roots; medium acid 

(pH 6.0). 


The A horizon ranges from dark brown to brown or 
very dark grayish brown in color, from loamy coarse 
sand to coarse sandy loam in texture, and from 13 
to 30 inches in thickness. The B horizon ranges 
from pale brown to light brownish gray or very pale 
brown in color, from coarse sandy loam to sandy loam 
in texture, and from 24 to 44 inches in thickness. 
The depth to decomposed granodiorite commonly ranges 
from 37 to 60 inches. 

Included with this soil in mapping are small 
areas of Mottsville soils, La Posta soils, and Cal- 
pine soils. 

Fertility is low. Permeability is moderately 
rapid. The available water holding capacity is 3 to 
5.5 inches. Runoff is slow to medium, and the 
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erosion hazard slight to moderate. 
depth is 37 to 60 inches. 

This soil is used for range and wildlife habitat. 
Capability unit IVec-4 (20); Sandy range site. 


The rooting 


Kitchen Creek loamy coarse sand, 9 to 15 percent 
slopes, eroded (KcD2).--This soil is strongly slop- 


ing and is 36 to 57 inches deep over decomposed 
granitic rock. Rill and gully erosion have been 
moderate. Runoff is medium, and the erosion hazard 
moderate. In other features, this soil is similar 
to Kitchen Creek loamy coarse sand, 5 to 9 percent 
slopes. 

Included in mapping are small areas of Motts- 
ville soils, La Posta soils, and Calpine soils. Also 
included are a few large rock outcrops. 

This Kitchen Creek soil is used for range and 
wildlife habitat. Capability unit IVec-4 (20); 
Sandy range site. 


La Posta Series 


The La Posta series consists of somewhat exces- 
sively drained loamy coarse sands that formed in 
material weathered from granodiorite. These soils 
are on mountainous uplands and have slopes of 5 to 
50 percent. The elevation ranges from 2,000 to 
4,500 feet. The mean annual precipitation is be- 
tween 15 and 20 inches, and the mean annual air tem- 
perature between 56° and 58° F. The frost-free sea- 
son is 170 to 190 days. The vegetation in unculti- 
vated areas is mainly chamise, ceanothus, sumac, 
scrub oak, red shank, and annual grasses. A few 
scattered oaks occur on north-facing slopes and 
along drainageways. 

In a representative profile the surface layer is 
grayish-brown and brown, slightly acid and neutral 
loamy coarse sand about 10 inches thick. The next 
layer is brown, slightly acid loamy coarse sand 
that grades to deeply weathered granodiorite at a 
depth of about 29 inches. In some areas rock outcrop 
covers 5 to 10 percent of the surface. 

La Posta soils are used for range, watershed, and 
wildlife habitat. 


La Posta loamy coarse sand, 5 to 30 percent 
slopes, eroded (LaE2).--This gently rolling to hilly 
soil is on strongly dissected plateaus and terraces. 
The slope averages 6 percent. 

Representative profile: 4,650 feet south, 450 
feet west of northeast corner, SE 1/4 of SE 1/4 sec. 
23, T. 115S., R. 4E. 


All--0 to 2 inches, grayish-brown (10YR 5/2) loamy 
coarse sand, very dark grayish brown (10YR 
3/2) moist; weak, very fine, granular struc- 
ture; soft, very friable, nonsticky, nonplas- 
tic; many very fine random roots; many very 
fine interstitial pores; slightly acid (pH 
6.5); clear, smooth boundary. 

Al2--2 to 7 inches, grayish-brown (l10YR 5/2) loamy 
coarse sand, very dark grayish brown (10YR 
3/2) moist; weak, fine, granular structure; 
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soft, friable, nonsticky, nonplastic; many 
fine random roots; many very fine intersti- 
tial pores; neutral (pH 7.2); clear, wavy 
boundary. Tongues of this horizon penetrate 
the underlying material. 

Al13--7 to 10 inches, brown (10YR 5/3) loamy coarse 
sand, dark brown (10YR 3/3) moist; massive; 
slightly hard, friable, nonsticky, nonplas- 
tic; common fine to medium random roots; many 
very fine interstitial pores; neutral (pH 
7.2); clear, wavy boundary. 

Cl--10 to 29 inches, brown (10YR 5/3) loamy coarse 
sand breaking from highly weathered grano- 
diorite, dark brown (10YR 4/3) moist; mas- 
sive; hard, friable, nonsticky, nonplastic; 
few medium to coarse random roots; common, 
fine, random tubular pores; few thin clay 
films in pores and on mineral grains; slight- 
ly acid (pH 6.5); diffuse, smooth boundary. 

C2--29 inches, brown (10YR 5/3) weathered granodio- 
rite; dark brown (10YR 4/3) moist; few medium 
and coarse random roots; medium acid (pH 6.0). 


The A horizon ranges from grayish brown to brown 
in color, from loamy coarse sand to loamy sand in 
texture, and from 10 to 19 inches in thickness. The 
Cl horizon ranges from brown to pale brown or light 
brownish gray in color, from loamy coarse sand to 
loamy sand in texture, and from 15 to 22 inches in 


thickness. The C2 horizon is loamy weathered grano- 
diorite. It ranges from brown to very pale brown 
in color. 


Included with this soil in mapping are small 
areas of Kitchen Creek soils and Tollhouse soils. 
Also included are areas of rock outcrop and a few 
small areas of severely eroded soils. 

Fertility is low. Permeability is rapid. The 
available water holding capacity is 2 to 3 inches. 
Runoff is medium, and the erosion hazard moderate. 
Rill and gully erosion have been moderate. The 
rooting depth is 25 to 32 inches. 

This soil is used for wildlife habitat and water- 
shed. A limited acreage is in range. Capability 
unit VIsc-4 (20); Granitic range site. 


La Posta loamy coarse sand, 5 to 30 percent 


slopes, severely eroded (LaE3).--This soil is mod- 
erately sloping to moderately steep and is 16 to 27 


inches deep over weathered granodiorite. More than 
75 percent of the surface layer has been removed by 
rill and gully erosion, and the subsoil is exposed 
in 25 percent of the area. The available water 
holding capacity is 1 inch to 2 inches. Runoff is 
medium, and the erosion hazard is moderate to high. 
In other features, this soil is similar to La Posta 
loamy coarse sand, 5 to 30 percent slopes, eroded. 

Included in mapping are small areas of Kitchen 
Creek soils, Tollhouse soils, and rock outcrop. 

This La Posta soil is used for range and water- 
shed. Capability unit VIIe-1 (20); Granitic range 
site. 


La Posta rocky loamy coarse sand, 5 to 30 percent 
slopes (LcE).--This soil is moderately sloping to 


moderately steep, is not eroded, and is 16 to 32 in- 
ches deep over weathered granodiorite. Rock outcrop 
covers 5 to 10 percent of the surface. The avail- 
able water holding capacity is 1 inch to 2.5 inches. 
Runoff is medium, and the erosion hazard moderate. 
In other features, this soil is similar to La Posta 
loamy coarse sand, 5 to 30 percent slopes, eroded. 

Included in mapping are small areas of Kitchen 
Creek soils and Tollhouse soils. 

This La Posta soil is used for range and water- 
shed. Capability unit VIIe-7 (20); Granitic range 
site. 


La Posta rocky loamy coarse sand, 5 to 30 percent 
slopes, eroded (LcE2).--This soil is moderately 


sloping to moderately steep and is 16 to 30 inches 
deep over weathered granodiorite. Rill and gully 
erosion have been moderate. Rock outcrop covers 5 
to 10 percent of the surface. The available water 
holding capacity is 1 inch to 2 inches. Runoff is 
medium, and the erosion hazard moderate. In other 
features, this soil is similar to La Posta loamy 
coarse sand, 5 to 30 percent slopes, eroded. 

This La Posta soil is used for range and water- 
shed. Capability unit VIIe-7 (20); Granitic range 
site. 


La Posta rocky loamy coarse sand, 30 to 50 per- 
cent slopes, eroded (LcF2).--This soil is steep and 
is 16 to 26 inches deep over weathered granodiorite. 
Rill and gully erosion have been moderate. Rock 
outcrop covers 5 to 10 percent of the surface. The 
available water holding capacity is 1 inch to 2 in- 
ches. Runoff is rapid, and the erosion hazard high. 
In other features, this soil is similar to La Posta 
loamy coarse sand, 5 to 30 percent slopes, eroded. 

Included in mapping are small areas of Kitchen 
Creek soils, Tollhouse soils, and severely eroded 
soils. 

This La Posta soil is used mainly for watershed 
and wildlife habitat. A limited acreage is used for 
range. Capability unit VIIe-7 (20); Granitic range 
site. 


La Posta-Sheephead complex, 9 to 30 percent 
slopes (LdE).--This unit is about 50 percent La 


Posta loamy coarse sand and 40 percent Sheephead 
cobbly fine sandy loam. It occurs on uplands, at 
elevations of 2,500 to 5,000 feet. Rock outcrop 
covers about 10 percent of the surface. 

Included in mapping are small areas of Kitchen 
Creek soils and Tollhouse soils. 

The La Posta soil has a surface layer of brown 
loamy coarse sand about 10 inches thick. The next 
layer is brown loamy coarse sand that grades to 
weathered granitic rock at a depth of about 29 
inches. Detailed information is given in the de- 
scription of La Posta loamy coarse sand, 5 to 30 
percent slopes, eroded. 

The Sheephead soil has a surface layer of brown 
cobbly fine sandy loam about 8 inches thick. The 
next layer is light yellowish-brown stony fine sandy 
loam that grades to micaceous schist at a depth of 
about 51 inches. Detailed information about this 


soil is given in the description of Sheephead rocky 
fine sandy loam, 30 to 65 percent slopes, eroded, 
under the heading 'Sheephead Series." 

La Posta loamy coarse sand is somewhat excessive- 
ly drained, is rapidly permeable in the subsoil, and 
has 1 inch to 2.5 inches of water available in the 
16 to 32 inches of effective rooting depth. 

Sheephead cobbly fine sandy loam is well drained, 
is moderately rapidly permeable, and has 1 inch to 2 
inches of water available in the 10 to 20 inches of 
effective rooting depth. 

For both soils fertility is low, runoff is medium 
to rapid, and the erosion hazard is moderate to high. 

These soils are used mainly for watershed and 
wildlife habitat. A limited acreage is used for 
range. Capability unit VIsc-4 (20) and Granitic 
range site for La Posta soil; Capability unit VIe-7 
(20) and Loamy range site for Sheephead soil; Capa- 
bility unit VIIIs-1 (20) for Rock outcrop. 


La Posta-Sheephead complex, 30 to 65 percent 
slopes (LdG).--This unit is about 50 percent La 


Posta loamy coarse sand and 40 percent Sheephead 
cobbly fine sandy loam. It occurs on mountainous 
uplands, at elevations of 2,500 to 5,000. feet. Rock 
outcrop covers 5 to 10 percent of the surface. 

Included in mapping are small areas of Tollhouse 
soils and Acid igneous rock land. 

Detailed information about the La Posta soil is 
given in the description of La Posta loamy coarse 
sand, 5 to 30 percent slopes, eroded. Detailed in- 
formation about the Sheephead soil is given in the 
description of Sheephead rocky fine sandy loam, 30 
to 65 percent slopes, eroded, under the heading 
"Sheephead Series." 

La Posta loamy coarse sand is somewhat excessive- 
ly drained, is rapidly permeable in the subsoil, and 
has 1 inch to 2 inches of water available in the 16 
to 26 inches of effective rooting depth. 

Sheephead cobbly fine sandy loam is well drained, 
is moderately rapidly permeable, and has 1 inch to 
1.5 inches of water available in the 10 to 18 inch- 
es of effective rooting depth. 

For both soils fertility is low, runoff is rapid 
to very rapid, and the erosion hazard is high to 
very high. 

These soils are used mainly for watershed. Ca- 
pability unit VIIe-7 (20) for both soils; Capability 
unit VIIIs-1 for Rock outcrop; Granitic range site 
for La Posta soil; Loamy range site for Sheephead 
soil. 


Las Flores Series 


The Las Flores series consists of moderately well 
drained loamy fine sands that have a sandy clay sub- 
soil. These soils formed in material weathered 
from siliceous marine sandstone. -They are on up- 
lands and have slopes of 2 to 30 percent. The ele- 
vation ranges from 100 to 500 feet. The mean annu- 
al precipitation is between 10 and 13 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 300 to 340 days. The 
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winter growing season has only light frost. The 
vegetation is chiefly Australian saltbush, anise, 
vinegarweed, tarweed, ripgut brome, and soft chess. 

In a representative profile the surface layer is 
light brownish-gray, slightly acid and medium acid 
loamy fine sand about 14 inches thick (pl. III). 
The subsoil is grayish-brown and light brownish-gray, 
slightly acid and neutral sandy clay about 24 inches 
thick. The substratum is pale-yellow, neutral loamy 
coarse sand that grades to decomposed sandstone at a 
depth of about 48 inches. 

Las Flores soils are used for range, truck crops, 
and housing developments. 


Las Flores loamy fine sand, 9 to 15 percent 
Slopes, eroded (LeD2).--This rolling soil is on up- 
lands. The slope averages 10 percent. 

Representative profile: About 5 miles west of 
Vista on State Highway 78, approximately 1,600 feet 
west-southwest of northeast corner of sec. 33, T. 
11 S., R. 4 W. 


All--0 to 3 inches, light brownish-gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 
4/2) moist; weak, fine, granular structure; 
soft, very friable, nonsticky, nonplastic; 
many very fine roots; many very fine inter- 
stitial pores; medium acid (pH 5.8); abrupt, 
smooth boundary. 

Al2--3 to 14 inches, light brownish-gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 
4/2) moist; massive; hard, friable, nonsticky, 
nonplastic; common fine roots; many fine tu- 
bular pores; slightly acid (pH 6.2); abrupt, 
wavy boundary. 

B21t--14 to 22 inches, grayish-brown (l10YR 5/2) 
sandy clay, dark grayish brown (10YR 4/2) 
moist; strong, medium, columnar structure; 
very hard, firm, very sticky, very plastic; 
few very fine exped roots; common very fine 
tubular pores; continuous moderately thick 
clay films on ped faces; slightly acid (pH 
6.5); gradual, smooth boundary. 

B22t--22 to 38 inches, light brownish-gray (10YR 
6/2) sandy clay, grayish brown (10YR 5/2) 
moist; strong, medium, prismatic structure; 
very hard, firm, very sticky, very plastic; 
few very fine exped roots; common very fine 
tubular pores; continuous thick clay films 
on ped faces; neutral (pH 6.8); diffuse, 
irregular boundary. 

C1--38 to 48 inches, pale-yellow (5Y 8/3) loamy 
coarse sand, pale yellow (SY 8/4) moist; 
weak, coarse, angular blocky structure; hard, 
friable, slightly sticky, nonplastic; very 
few fine exped roots; few fine tubular pores; 
few moderately thick clay films on ped faces; 
neutral (pH 7.0); diffuse, smooth boundary. 

C2--48 inches, light-gray (5Y 7/1) soft marine sand- 
stone; few fine tubular pores; few moderately 
thick clay films along fracture planes; neu- 
tral (pH 7.3). 


The A horizon ranges from light brownish gray to 
grayish brown or pale brown in color, from loamy 
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sand to loamy fine sand in texture, and from 10 to 
16 inches in thickness. The B horizon ranges from 
grayish brown to light brownish gray or dark gray 
in color, from sandy clay to clay in texture, and 
from 18 to 28 inches in thickness. The lower part 
of the B horizon contains a few soft lime concre- 
tions. The C horizon ranges from pale yellow to 
light gray or white in color. It grades to decom- 
posed sandstone, which is at a depth of 42 to 52 
inches. 

Included with this soil in mapping are small 
areas of Diablo soils, Huerhuero soils, and Linne 
soils. Also included are severely eroded soils. 

Fertility is low to medium. Permeability is very 
slow. The available water holding capacity is 3 to 
4 inches; some moisture is available from the sandy 
clay subsoil. Runoff is medium, and the erosion 
hazard moderate. The rooting depth is about 16 to 
26 inches. Erosion has been moderate. 

This soil is used for flowers and for range. 
pability unit IVe-3 (19); Claypan range site. 


Ca- 


Las Flores loamy fine sand, 2 to 9 percent slopes 
(LeC).--This soil is not eroded. It is gently slop- 
ing to moderately sloping and has an 18- to 24-inch 
surface layer. The rooting depth is 20 to 40 inches. 
The available water holding capacity is 4 to 5 
inches. Runoff is slow to medium, and the erosion 
hazard slight to moderate. In other features, this 
soil is similar to Las Flores loamy fine sand, 9 to 
15 percent slopes, eroded. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, Linne soils, and severely 
eroded Las Flores soils. 

This Las Flores soil is used for flowers, range, 


truck crops, and housing developments. Capability 
unit IVe-3 (19); Claypan range site. 
Las Flores loamy fine sand, 5 to 9 percent 


Slopes, eroded (LeC2).--This soil is moderately 
sloping. The rooting depth is 18 to 37 inches. Rill 
and gully erosion are evident. Runoff is slow to 
medium, and the erosion hazard slight to moderate. 
In other features, this soil is similar to Las 
Flores loamy fine sand, 9 to 15 percent slopes, 
eroded. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, Linne soils, and severely 
eroded Las Flores soils. 

This Las Flores soil is used for flowers, range, 
truck crops, and housing developments. Capability 
unit IVe-3 (19); Claypan range site. 


Las Flores loamy fine sand, 9 to 15 percent 
slopes (LeD).--This soil is strongly sloping but is 
not eroded. The rooting depth is 16 to 31 inches. 
Runoff is medium, and the erosion hazard moderate. 
In other features, this soil is similar to Las 
Flores loamy fine sand, 9 to 15 percent slopes, 
eroded. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, Linne soils, and severely 
eroded Las Flores soils. 


This Las Flores soil is used for flowers, range, 
and housing developments. Capability unit IVe-3 
(19); Claypan range site. 


Las Flores loamy fine sand, 15 to 30 percent 
slopes (LeE).--This soil is moderately steep but is 


not eroded. The rooting depth is 16 to 28 inches. 
The available water holding capacity is 2.5 to 3.5 
inches; moisture is slowly available from the sandy 
clay subsoil. Runoff is medium to rapid, and the 
erosion hazard moderate to high. In other features, 
this soil is similar to Las Flores loamy fine sand, 
9 to 15 percent slopes, eroded. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, and Linne soils. 


This Las Flores soil is used for range. Capabil- 
ity unit VIe-3 (19); Claypan range site. 
Las Flores loamy fine sand, 15 to 30 percent 


slopes, eroded (LeE2).--This soil is moderately 
steep. The rooting depth is 16 to 26 inches. Rill 
and gully erosion are evident. The available water 
holding capacity is 2 to 3 inches; moisture is slow- 
ly available from the sandy clay subsoil. Runoff is 
medium to rapid, and the erosion hazard moderate to 
high. In other features, this soil is similar to 
Las Flores loamy fine sand, 9 to 15 percent. 

Included in mapping are areas of Diablo soils, 
Huerhuero soils, and Linne soils. 

This Las Flores soil is used for range. 
ity unit VIe-3 (19); Claypan range site. 


Capabil- 


Las Flores loamy fine sand, 9 to 30 percent 


Slopes, severely eroded (LeE3).--This soil is 
strongly sloping to moderately steep. The rooting 


depth is 16 to 20 inches. Most of the surface layer 
and in places as much as half the subsoil have been 
removed by rill and gully erosion. The available 
water holding capacity is 2 to 3 inches; moisture 
is slowly available from the sandy clay subsoil. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. In other features, this soil is 
Similar to Las Flores loamy fine sand, 9 to 15 per- 
cent slopes, eroded. 

Included in mapping are areas of Diablo soils, 
Huerhuero soils, and Linne soils. 

This Las Flores soil is used for range and hous- 
ing developments. Capability unit VIIe-1 (19); 
Claypan range site. 


Las Flores-Urban land complex, 2 to 9 percent 


slopes (LfC).--This complex occurs on uplands, at 
elevations of 100 to 500 feet. The landscape has 
been altered through cut and fill operations and 
leveling for building sites. Before cut and fill 
operations and leveling, the slope was 2 to 9 
percent. 

The material exposed in the cuts consists of 
soft marine sandstone. The material in the fills 
is a mixture of loamy fine sand and sandy clay and 
soft marine sandstone. Cuts and fills should be de- 
termined by onsite investigation. Between the lev- 
eled building lots are moderately steep escarpments 
that are easily eroded. 

The entire acreage is used for homesites. 


Las Flores-Urban land complex, 9 to 30 percent 
slopes (LfE).--This complex occurs on uplands, at 


elevations of 100 to 500 feet. The landscape has 
been altered through cut and fill operations and 
leveling for building sites. Before cut and fill 
operations and leveling, the slope was 9 to 30 
percent. 

The material exposed in the cuts consists of 
soft marine sandstone. The material in the fills 
is a mixture of loamy fine sand and sandy clay and 
soft marine sandstone. Cuts and fills should be 
determined by onsite investigation. Between the 
leveled building lots are very steep escarpments 
that are easily eroded. 

The entire acreage is used for homesites. 


Las Posas Series 


The Las Posas series consists of well-drained, 
moderately deep stony fine sandy loams that have a 
clay subsoil. These soils are on uplands and have 
slopes of 2 to 65 percent. They formed in material 
weathered from basic igneous rocks. The elevation 
ranges from 200 to 3,000 feet. The mean annual pre- 
cipitation is between 12 and 18 inches, and the mean 
annual air temperature between 60° and 62° F. The 
frost-free season is 240 to 320 days. The vegetation 
is chaparral-oak, including chamise, sumac, ceano- 
thus, California sagebrush, annual grasses, and, in 
mountainous areas, a few scattered oaks. 

In a representative profile, the surface layer 
is reddish-brown, neutral stony fine sandy loam 
about 4 inches thick. The subsoil is reddish-brown 
and red, neutral light clay and clay loam about 29 
inches thick. The substratum is yellowish-red, 
deeply weathered gabbro. In some areas the surface 
layer is fine sandy loam. 

Las Posas soils are used for flowers, citrus, 
tomatoes, field crops, range, wildlife habitat, and 
watershed. 

Las Posas stony fine sandy loam, 30 to 65 per- 
cent slopes (LrG).--This steep to very steep soil 
is on uplands. The slope averages 35 percent. 

Representative profile: 1 mile west of highway 
395 on east side of hill, SW 1/4 of NW 1/4 sec. 11, 
T. 95S., Reo 3 We 


Al+-0 to 4 inches, reddish-brown (SYR-4/3) stony 
fine sandy loam, dark reddish brown (SYR 3/3) 
moist; moderate, medium, granular and suban- 
gular blocky structure; slightly hard, fri- 
able, nonsticky, nonplastic; many very fine 
and fine roots; few medium interstitial 
pores, many fine interstitial pores; 25 per- 
cent stones; neutral (pH 7.3); abrupt, 
smooth boundary. 

B21t--4 to 14 inches, reddish-brown (2.5YR 4/4) 
light clay, dark reddish brown (2.5YR 3/4) 
moist; strong, medium and coarse, subangular 
blocky structure; very hard, friable, sticky, 
plastic; common medium and fine roots; many 
fine tubular pores; continuous moderately 
thick clay films; neutral (pH 7.0); clear, 
smooth boundary. 
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B22t--14 to 26 inches, red (2.5YR 4/6) light clay, 
dark red (2.5YR 3/6) moist; strong, medium 
and coarse, subangular blocky structure; 
very hard, friable, sticky, plastic; common 
medium and coarse random roots; many fine 
tubular pores; continuous moderately thick 
clay films; neutral (pH 6.8); clear, wavy 
boundary. 

B3t--26 to 33 inches, red (2.5YR 4/8) clay loam, 
red (2.5YR 4/8) moist; weak, medium, suban- 
gular blocky structure; hard, friable, 
slightly sticky, slightly plastic; common me- 
dium to coarse random roots; many fine tubular 


pores; many thick clay films; neutral (pH 6.8); 


clear, wavy boundary. 

C--33 inches, yellowish-red (5YR 5/8) decomposed 
gabbro, red (2.5YR 5/8) moist; slightly acid 
(pH 6.5); gradual, smooth boundary. 


The A horizon ranges from reddish brown to dark 
brown or brown in color, from stony fine sandy 
loam to stony clay loam in texture, and from 3 to 5 
inches in thickness. This horizon is 20 to 30 per- 
cent stones. The B horizon ranges from reddish 
brown to red or dark reddish brown in color, from 
clay to clay loam in texture, and from 23 to 35 
inches in thickness. The C horizon ranges from yel- 
lowish red to reddish yellow in color and from fine 
sandy loam to loamy fine sand in texture. This ma- 
terial grades to basic igneous rock, which is at a 
depth of 26 to 40 inches. 

Included with this soil in mapping are small 
areas of Fallbrook soils, Bancas soils, Escondido 
soils, and Friant soils. Also included is about 
800 acres, north of Camp Pendleton, that is under- 
lain by basalt, and areas where the subsoil is 
stony. 

Fertility is medium. Permeability is moderately 
slow in the subsoil. The available water holding 
capacity is 4 to 6 inches. Runoff is rapid to very 
rapid, and the erosion hazard high to very high. 

This soil is used for range, watershed, and wild- 
life habitat. Capability unit VIIe-7 (19, 20); 
Shallow Loamy range site. 


Las Posas fine sandy loam, 2 to 5 percent slopes 
(LpB).--This soil is not stony. It is gently slop- 


ing, has an 8- to 10-inch surface layer, and is 28 
to 40 inches deep over hard rock. Runoff is slow, 
and the erosion hazard is slight. In other fea- 
tures, this soil is similar to Las Posas stony fine 
sandy loam, 30 to 65 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Escondido soils. 

This Las Posas soil is used for flowers, citrus, 
tomatoes, truck crops, and range. Capability unit 
IIIe-1 (19); Loamy range site. 


Las Posas fine sandy loam, 5 to 9 percent slopes 
(LpC).--This soil is not stony. It is moderately 


sloping, has an 8- to 10-inch surface layer, and is 
28 to 40 inches deep over hard rock. Runoff is slow 
to medium, and the erosion hazard is slight to mod- 
erate. In other features, this soil is similar to 
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Las Posas stony fine sandy loam, 30 to 65 percent 
slopes. 

Included in mapping are small areas of Fallbrook 
soils and Escondido soils. Also included are small 
areas where the soil is only 10 to 20 inches deep 
over rock. 

This soil is used for citrus, tomatoes, flowers, 
truck crops, and range. Capability unit IIIe-1 
(19); Loamy range site. 


Las Posas fine sandy loam, 5 to 9 percent slopes, 


eroded (LpC2).--This soil is not stony. It is mod- 
erately sloping, has a 4- to 6-inch surface layer, 
and is 26 to 40 inches deep over hard rock. Runoff 
is slow to medium, and the erosion hazard is slight - 
to moderate. Shallow rills have formed. In other 
features, this soil is similar to Las Posas stony 
fine sandy loam, 30 to 65 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Escondido soils. 

This soil is used for citrus, tomatoes, flowers, 
truck crops, and range. Capability unit IIIe-1l 
(19); Loamy range site. 


Las Posas fine sandy loam, 9 to 15 percent slopes, 


eroded (LpD2).--This soil is not stony. It is 
strongly sloping, has a 4- to 6-inch surface layer, 
and is 26 to 40 inches deep over hard rock. Runoff 
is medium, and the erosion hazard moderate. Rill 
erosion is evident. In other features, this soil is 
similar to Las Posas stony fine sandy loam, 30 to 65 
percent slopes. 
Included in mapping are small areas of Fallbrook 

soils and Escondido soils. 

- This soil is used for citrus, tomatoes, flowers, 
and range. Capability unit IVe-1 (19); Loamy range 
site. 


Las Posas fine sandy loam, 15 to 30 percent 
slopes, eroded (LpE2).--This soil is not stony. It 
is moderately steep, has a 4- to 6-inch surface lay- 
er, and is 26 to 40 inches deep over hard rock. 
Runoff is medium to rapid, and the erosion hazard 
is moderate to high. Rill erosion is evident. In 
other features, this soil is similar to Las Posas 
stony fine sandy loam, 30 to 65 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils, Bancas soils, Escondido soils, and Friant 
soils. 


This soil is used for citrus and for range. Ca- 
pability unit VIe-1 (19); Loamy range site. 
Las Posas stony fine sandy loam, 9 to 30 percent 


Slopes (LrE).--This soil is strongly sloping to 
moderately steep and is 26 to 40 inches deep over 
hard rock. Runoff is medium to rapid, and the ero- 
sion hazard is moderate to high. In other features, 
this soil is similar to Las Posas stony fine sandy 
loam, 30 to 65 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils, Bancas soils, Escondido soils, and Friant 
soils. Also included is 580 acres of soil that is 
underlain by basalt. 


This scii is used for range and watershed. Ca- 
pability unit VIe-7 (19, 20); Loamy range site. 


Las Posas stony fine sandy loam, 9 to 30 percent 
slopes, eroded (LrE2).--This soil is strongly slop- 


ing to moderately steep and is 26 to 40 inches deep 
over hard rock. Runoff is medium to rapid, and the 
erosion hazard moderate to high. Rill erosion is 
evident. In other features, this soil is similar 
to Las Posas stony fine sandy loam, 30 to 65 per- 
cent slopes. 

Included in mapping are small areas of Fallbrook 
soils, Bancas soils, Escondido soils, and Friant 
soils. Making up about 30 percent of this mapping 
unit are areas where the surface layer is grayish- 
brown to pale-brown rocky sandy loam, the subsoil 
is light brownish-gray heavy fine sandy loam to 
clay loam, and the substratum is weathered quartz 
diorite. 

This soil is used for range, watershed, and wild- 
life. Capability unit VIe-7 (19, 20); Loamy range 
site. 


Linne Series 


The Linne series consists of well-drained, mod- 
erately deep clay loams derived from soft calcare- 
ous sandstone and shale. These soils are on up- 
lands and have slopes of 9 to 50 percent. The ele- 
vation ranges from 100 to 600 feet. The mean annual 
precipitation is between 12 and 14 inches, and the 
mean annual air temperature between 60° and 62° F. 
The frost-free season is 280 to 330 days. The win- 
ter growing season has only light frost. The vege- 
tation is chiefly flattop buckwheat, California 
sagebrush, sugarbush, and scrub oak. 

In a representative profile the surface layer is 
gray, moderately alkaline, calcareous heavy clay 
loam about 15 inches thick. The next layer is gray, 
moderately alkaline, calcareous heavy clay loam 
about 13 inches thick. Below this is gray and 
white, moderately alkaline, calcareous clay loam. 
The substratum is soft, white, calcareous shale. 

It occurs at a depth of about 37 inches. 

Linne soils are used mainly for range. 
acreage is used for farm crops. 


A small 


Linne clay loam, 9 to 30 percent slopes (LSE).-- 
This rolling to hilly soil is on uplands. The slope 
averages 16 percent. 

Representative profile: Approximately 150 feet 
west of entrance to Otay Ranch headquarters on Tele- 
graph Canyon Road, NW 1/4 of NW 1/4 sec. 8, T. 18 
S., R. 1 W. 


Ap--0 to 7 inches, gray (10YR 5/1) heavy clay loam, 
very dark gray (10YR 3/1) moist; moderate, 
fine and medium, granular structure; slightly 
hard, very friable, slightly sticky, slightly 
plastic; few fine and medium roots; many, 
very fine, tubular pores; few fine lime mot- 
tles; strongly effervescent, moderately alka- 
line (pH 7.9); clear, smooth boundary. 


Al--7 to 15 inches, gray (l10YR 5/1) heavy clay loan, 
very dark gray (10YR 3/1) moist; weak, medi- 
um and coarse, subangular blocky to moderate, 
fine, granular structure; hard, very friable, 
slightly sticky, slightly plastic; common 
fine roots; many, very fine, tubular pores 
and few fine tubular pores; few fine lime 
mottles; strongly effervescent, moderately 
alkaline (pH 8.0); gradual, wavy boundary. 

A§C1--15 to 28 inches, gray (10YR 6/1) heavy clay 
loam, dark gray (10YR 4/1) moist; horizon 
mixed by ground squirrel activity; weak, 
fine and medium, subangular blocky structure; 
hard, friable, slightly sticky, slightly 
plastic; few very fine roots; common very 
fine and medium tubular pores; many medium 
lime mottles; strongly effervescent, moder- 
ately alkaline (pH 8.0); clear, wavy 
boundary. 

C2--28 to 37 inches, gray and white (10YR 6/1-8/2) 
clay loam, dark gray and light gray (10YR 
4/1-7/2) moist; weak, coarse, subangular 
blocky structure; hard, friable, slightly 
sticky, slightly plastic; few very fine 
roots; few very fine and fine tubular pores; 
many large lime mottles; strongly efferves- 
cent, moderately alkaline (pH 8.1); gradual, 
wavy boundary. 

C3--37 inches, white (10YR 8/2) sandy shale; weak 
lime mottles; violently effervescent, moder- 
ately alkaline (pH 8.2); many feet thick. 


The A horizon ranges from gray to dark gray in 
color, from heavy clay loam to silty clay loam in 
texture, and from 12 to 18 inches in thickness. 

The A&Cl horizon ranges from gray to light gray in 
color, from clay loam to sandy loam in texture, and 
from 10 to 16 inches in thickness. The C horizon 
ranges from gray to white in color, from clay loam 
to loam in texture, and from 7 to 12 inches in 
thickness. This soil is calcareous throughout the 
profile. The Linne soil in this Area has a thinner, 
darker colored A horizon than the Linne soils mapped 
elsewhere in California. 

Included with this soil in mapping are small 
areas of Diablo soils, Altamont soils, and Huer- 
huero soils. 

Fertility is medium. Permeability is moder- 
ately slow. The available water holding capacity 
is 5 to 7 inches. Runoff is medium to rapid, and 
the erosion hazard moderate to high. The rooting 
depth is 28 to 40 inches. 

This soil is used mostly for range. A small 
acreage is used for farming. Capability unit IVe-1 
(19); Clayey range site. 


Linne clay loam, 30 to 50 percent slopes 
(LsF).--This soil is steep and is about 26 to 38 
inches deep over soft shale. Runoff is rapid, and 
the erosion hazard high. In other features, this 
soil is similar to Linne clay loam, 9 to 30 percent 
slopes. 

Included in mapping are small areas of Diablo 
soils, Altamont soils, and Huerhuero soils. 


63 


This Linne soil is used for range. 
unit VIe-1 (19); Clayey range site. 


Capability 


Loamy Alluvial Land 


Loamy alluvial land consists of somewhat poorly 
drained, very deep, very dark brown to black silt 
loams and sandy loams. Areas of this land were 
formerly wet meadows that were subsequently drained 
by head cutting of gullies. The gullies eventually 
formed drainage ditches and thus lowered the water 
table. The land now is seldom saturated except in 
winter, when overflow is a hazard. Most of the 
water-tolerant vegetation has disappeared. 

The acreage is used mainly for pasture and 
range. 


Loamy alluvial land (Lu).--This land type occurs 


in mountainous areas and has slopes of 0 to 5 per- 
cent. The soil material is neutral to medium acid. 
Fertility is medium to high. Permeability is moder- 
ate. From 6 to 9 inches of moisture is available 
in the 60 inches of effective rooting depth. In 
many places the underlying material is stratified 
with lenses of silt loam to fine sand. 

This land type is used mainly for pasture and 
range. Capability unit IIw-2 (20); Wet Meadows 
range site. 


Loamy alluvial land-Huerhuero complex, 9 to 50 
percent slopes, severely eroded (LvF3).--This com- 
plex occurs on old coastal ridges. The landscape 
is one of strongly sloping to steep, severely erod- 
ed soils and alluvial fill along drainageways. 
Shallow rills and gullies have formed in most of 
the drainageways, at intervals of 5 to 25 feet. 
The elevation ranges from sea level to 500 feet. 

Remnants of Huerhuero loam, Carlsbad gravelly 
loamy sand, Chesterton fine sandy loam, and other 
soils occupy the more gentle slopes. There are 
many barren exposures of soft marine sediments, 
sandstone, and shale. The areas of sandstone and 
shale are rolling to steep and have a network of 
very shallow drainageways. 

The Huerhuero, Carlsbad, and Chesterton soils 
are severely eroded. The Huerhuero and Calsbad 
soils have lost all of their original surface layer 
and about 75 percent of the subsoil. The Chester- 
ton soil has been eroded down into the substratum. 

Sparse coastal chaparral grows on these soils 
and in soft spots in the sandstone and shale. 

Runoff is rapid, and erosion is severe. 

This complex is used for housing developments. 
It is of no value for farming or ranching. Capa- 
bility unit VIIIs-1 (19). 


Made Land 
Made land (Md) consists of smooth, level areas 
that have been filled with excavated and transport- 


ed soil material, paving material, and soil mate- 
rial dredged from lagoons, bays, and harbors. 
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Frequently this land type is used for building 
sites. The largest areas are in the vicinity of 
San Diego Bay and Mission Bay. Capability unit 
VIIIe-1 (19). 


Marina Series 


The Marina series consists of somewhat exces- 
Sively drained, very deep loamy coarse sands de- 
rived from weakly consolidated to noncoherent fer- 
ruginous eolian sand. These soils are on old beach 
ridges and have slopes of 2 to 30 percent. The 
elevation ranges from near sea level to 300 feet. 
The mean annual precipitation is between 12 and 14 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 330 to 350 
days. The winter growing season has only light 
frost. The vegetation is mostly chamise, sumac, 
black sagebrush, flattop buckwheat, and annual gras- 
ses and forbs. 

In a representative profile the surface layer 
is brown and dark yellowish-brown, medium acid and 
slightly acid loamy coarse sand about 10 inches 
thick. The subsoil is brown and strong-brown, neu- 
tral and mildly alkaline loamy coarse sand about 47 
inches thick. The substratum is yellow, moderately 
alkaline coarse sand. 

Marina soils are used for avocados, citrus, to- 
matoes, flowers, truck crops, recreational areas, 
and housing developments. 


Marina loamy coarse sand, 2 to 9 percent slopes 
(M1C) .--This undulating to gently rolling soil is 
on ridges. The slope is dominantly 4 percent. 
Representative profile: Between old U.S. High- 
way 101 and the Atchison, Topeka, and Santa Fe Rail- 
way, approximately 0.5 mile south of La Costa Downs 
overpass, sec. 29, T. 17 S., R. 4 W. 


All--0 to 2 inches, brown (10YR 4/3) loamy coarse 
sand, dark brown (10YR 3/3) moist; weak, 
fine, crumb structure; very friable, non- 
sticky, nonplastic; medium acid (pH 6.0); 
abrupt, smooth boundary. 

Al2--2 to 10 inches, dark yellowish-brown (10YR 4/4) 
loamy coarse sand, dark yellowish brown (10YR 
3/4) moist; massive; soft, friable, nonsticky, 
nonplastic; common very fine roots; slightly 
acid (pH 6.5); gradual, smooth boundary. 

B21--10 to 17 inches, brown (7.5YR 4/4) loamy coarse 
sand, dark reddish brown (5YR 3/4) moist; 
massive; slightly hard, friable, nonsticky, 
nonplastic; common very fine roots; neutral 
(pH 6.7); diffuse boundary. 

B22--17 to 25 inches, strong-brown (7.5YR 5/6) 
loamy coarse sand, dark reddish brown (7.5YR 
3/4) moist; massive; slightly hard, friable, 
nonsticky, nonplastic; common very fine roots; 
neutral (pH 6.7); diffuse boundary. 

B23--25 to 35 inches, strong-brown (7.5YR 5/6) loamy 
coarse sand, brown (7.5YR 4/4) moist; massive; 
hard, friable, nonsticky, nonplastic; common 


very fine roots; neutral (pH 6.7); diffuse 
boundary. 
B3--35 to 57 inches, strong-brown (7.5YR 5/6) loamy 
coarse sand, dark reddish brown (5YR 3/4) 
moist; massive; hard, very friable, nonsticky, 
nonplastic; mildly alkaline (pH 7.5); diffuse 
boundary. 
to 60 inches, yellow (10YR 7/6) coarse sand, 
yellowish brown (10YR 5/6) moist; massive; 
soft, very friable, nonsticky, nonplastic; 
moderately alkaline (pH 8.0). 


brown or dark yellow- 
in color, from loamy 


The A horizon ranges from 
ish brown to yellowish brown 
coarse sand to loamy sand in texture, and from 6 to 
14 inches in thickness. The B horizon ranges from 
brown to light brown to strong brown in color, from 
loamy coarse sand to loamy sand in texture, and from 
27 to 47 inches in thickness. 

Included with this soil in mapping are small 
areas of Carlsbad soils, Chesterton soils, and 
Corralitos soils. 

Fertility is medium. Permeability is rapid. The 
available water holding capacity is 4 to 5 inches. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. The rooting depth is more than 
60 inches. 

This soil is used for 
flowers (pl. III), truck 
and housing developments. 
(19). 


avocados, citrus, tomatoes, 
crops, recreational areas, 
Capability unit IIIs-4 


Marina loamy coarse sand, 9 to 30 percent slopes 
(M1E).--This soil is rolling to hilly. Runoff is 
medium to rapid, and the erosion hazard moderate to 
high. In other features, this soil is similar to 
Marina loamy coarse sand, 2 to 9 percent slopes. 

Included in mapping are small areas of Carlsbad 
soils, Chesterton soils, and Corralitos soils. 

This Marina soil is used for avocados and citrus. 
Capability unit IVs-4 (19). 


Mecca Series 


The Mecca series consists of well-drained, very 
deep coarse sandy loams derived from granitic allu- 
vium. These soils are on alluvial fans and alluvial 
plains and have slopes of 0 to 5 percent. The ele- 
vation ranges from 200 to 2,000 feet. The mean an- 
nual precipitation is between 4 and 6 inches, and 
the mean annual air temperature between 70° and 74° 
F. The frost-free season is 220 to 260 days. The 
vegetation is chiefly cactus, creosotebush, ocotillo, 
and annual grasses. 

In a representative profile the surface layer is 
brown, moderately alkaline coarse sandy loam about 
10 inches thick. The next layer is yellowish-brown, 
moderately alkaline, calcareous coarse sandy loam. 
It extends to a depth of more than 60 inches. In 
places this soil is fine sandy loam throughout the 
profile. In other places it is sandy loam and is 
moderately saline. 


Mecca soils are used for range, irrigated alfal- 
fa, small grain, and truck crops. 


Mecca coarse sandy loam, 0 to 2 percent slopes 


(MnA).--This is a smooth, nearly level soil. The 
slope averages 1 percent. 

Representative profile: 
feet east of northwest corner of sec. 
R. 6 E. 


2,660 feet south, 700 
18, T. 14 S., 


A--0 to 10 inches, brown (10YR 5/3) coarse sandy 
loam, dark brown (10YR 4/3) moist; weak, fine, 
granular structure; slightly hard, very fri- 
able, nonsticky, nonplastic; few fine roots; 
few very fine discontinuous pores; mildly 
alkaline (pH 7.8); clear, smooth boundary. 

to 62 inches, yellowish-brown (10YR 5/4) 
coarse sandy loam, dark yellowish brown (10YR 
4/4) moist; massive; slightly hard, very fri- 
able, nonsticky, nonplastic; very few very fine 
and fine continuous pores; moderately alka- 
line (pH 8.0), slightly effervescent. 


C--10 


The A horizon ranges from brown to dark brown in 
color and from 8 to 12 inches in thickness. The C 
horizon ranges from yellowish brown or dark yellow- 
ish brown to light brown or reddish brown in color 
and from coarse sandy loam to loam in texture. This 
horizon extends to a depth of more than 60 inches. 

Included with this soil in mapping are small 
areas of Rositas soils, Carrizo soils, and Indio 
soils. 

Fertility is medium. Permeability is moderately 
rapid. The available water holding capacity is 5 to 
6 inches. Runoff is very slow, and the erosion haz- 
ard is slight. The rooting depth is more than 60 
inches. 

This soil is used for range, irrigated alfalfa, 
small grain, and truck crops. Capability unit IIs-4 
(30); Loamy range site. 


Mecca coarse sandy loam, 2 to 5 percent slopes 
(MnB).--This soil is gently sloping. Runoff is slow, 
and the erosion hazard is slight. In other features, 
this soil is similar to Mecca coarse sandy loam, 0 
to 2 percent slopes. 

Included in mapping are small areas of Rositas 
soils, Carrizo soils, and Indio soils. 

This soil is used for range, irrigated alfalfa, 
small grain, and truck crops. Capability unit IIe-1 
(30); Loamy range site. 


Mecca sandy loam, saline, 0 to 2 percent slopes 
(MoA).--This soil is nearly level. It is sandy loam 
throughout the profile and contains a moderate 
amount of soluble salts. The available water hold- 
ing capacity is 6 to 7.5 inches. In other features, 
this soil is similar to Mecca coarse sandy loam, 0 
to 2 percent slopes. 

Included in mapping are small areas of Indio 
soils. 

This Mecca soil is used for range. Capability 
unit IIIs-6 (30); Alkali Flats range site. 
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Mecca fine sandy loam, O to 2 percent slopes, 


eroded (MpA2).--The surface layer of this nearly 
level soil has been reworked by wind, and low hum- 
mocks have formed. The available water holding ca- 
pacity is 7 to 8 inches. The erosion hazard, chief- 
ly wind erosion, is moderate. Moderate sand abrasion 
frequently damages seedlings in spring. In other 
features, this soil is similar to Mecca coarse sandy 
loam, 0 to 2 percent slopes. 

Included with this soil in mapping are small 
areas of Rositas soils, Carrizo soils, and Indio 
soils. Also included are areas where the soils are 
stratified with silt loam, very fine sand, and loamy 
fine sand. 

This soil is used mainly for 
Part of the acreage is in range. 
IIe-4 (30); Loamy range site. 


irrigated crops. 
Capability unit 


Metamorphic Rock Land 


Metamorphic rock land (MrG) occurs as excessively 
drained, hilly to mountainous areas. Numerous areas 
are covered with rock outcrops and angular stones 
and cobblestones; in fact, exposed rock covers 50 to 
90 percent of the entire acreage. The cobblestones, 
stones, and rock outcrops are metasedimentary or 
metavolcanic rocks. The soil material is very fine 
sandy loam to silt loam in texture and is generally 
less than 10 inches deep over hard rock. There are 
a few pockets of deeper soils between the rocks. 

The vegetation consists of chamise, ceanothus, 
sumac, yerba santa, white sagebrush, and annual 
grasses and forbs. Much of the acreage is practi- 
cally barren. 

Runoff is rapid to very rapid. 

This land type is of no value for farming or 
ranching. It is suitable only for wildlife habitat 
and watershed. Capability unit VIIIs-1 (19, 20). 


Mottsville Series 


The Mottsville series consists of excessively 
drained, very deep, loamy coarse sands that in some 
areas formed in sandy sediments transported from 
granitic rock, and in others in material weathered 
in place from granitic rock. These soils occur in 
valleys and on alluvial fans and have slopes of 0 to 
15 percent. The elevation ranges from 2,500 to 
4,500 feet. The mean annual precipitation is be- 
tween 14 and 20 inches, and the mean annual air 
temperature between 57° and 59° F. The frost-free 
season is 150 to 200 days. The vegetation is chief- 
ly California live oak, sagebrush, buckwheat, and 
annual grasses. 

In a representative profile the surface layer is 
grayish-brown, slightly acid loamy coarse sand about 
6 inches thick. The next layer is brown, slightly 
acid loamy coarse sand. It extends to a depth of 
more than 60 inches. 

Mottsville soils are used mainly for range. A 
few small areas are seeded to grain for hay or 
pasture. 
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Mottsville loamy coarse sand, 2 to 9 percent 
slopes (MvC).--This gently sloping to moderately 
sloping soil is on alluvial fans and alluvial plains. 
The slope averages 8 percent. 

Representative profile: 1,300 feet west and 800 
feet north of southeast corner of sec. 16, T. 17 S., 
R. 5E. 


A--0 to 6 inches, grayish-brown (10YR 5/2) loamy 
coarse sand, very dark grayish brown (10YR 
3/2) moist; very weak, medium, granular struc- 
ture; soft, very friable, nonsticky, nonplas- 
tic; common very fine roots, few medium roots; 
many very fine dendritic and interstitial 
pores; slightly acid (pH 6.4); gradual, smooth 
boundary. 

C--6 to 60 inches, brown (10YR 5/3) loamy coarse 
sand, dark brown (10YR 3/3) moist; massive; 
soft, very friable, nonsticky, nonplastic; 
few very fine to medium roots, very few 
coarse roots; common very fine interstitial 
and dendritic pores; slightly acid (pH 6.4). 


The A horizon ranges from grayish brown or dark 
grayish brown to brown in color and from 4 to 11 in- 
ches in thickness. The C horizon ranges from brown 
to grayish brown in color and extends to a depth of 
more than 60 inches. This layer is stratified with 
fine gravelly sand. 

Included with this soil in mapping are small 
areas of Calpine soils, Bull Trail soils, and La 
Posta soils. Also included are a few areas where 
the surface layer is coarse sandy loam. 

Fertility is low to medium. Permeability is very 
rapid. The available water holding capacity is 
about 4 to 5 inches. Runoff is slow to medium, and 
the erosion hazard slight to moderate. The rooting 
depth is more than 60 inches. 

This soil is used mostly for range. A few small 
areas are seeded to small grain for hay or pasture. 
Capability unit IVsc-4 (20); Sandy range site. 


Mottsville loamy coarse sand, 0 to 2 percent 
slopes (MvA).--This soil is nearly level. Very in- 


frequently it is flooded during prolonged winter 
storms. Runoff is very slow, and the erosion hazard 
is slight. In other features, this soil is similar 
to Mottsville loamy coarse sand, 2 to 9 percent 
slopes. 

Included in mapping are small areas of Calpine 
soils, Bull Trail soils, and La Posta soils. 

This Mottsville soil is used mainly for range. 
Local areas are occasionally seeded to small grain 
for pasture or hay. Capability unit IVsc-4 (20); 
Sandy range site. 


Mottsville loamy coarse sand, 9 to 15 percent 
slopes (MvD).--This soil is strongly sloping. Runoff 
is medium, and the erosion hazard is moderate. In 
other features, this soil is similar to Mottsville 
loamy coarse sand, 2 to 9 percent slopes. 

Included in mapping are small areas of Calpine 
soils, Bull Trail soils, and La Posta soils. Also 
included are areas where gravel has been washed from 


the steep slopes onto the alluvial fans and the sur- 
face layer is gravelly. 

This soil is used for range. 
IVsc-4 (20); Sandy range site. 


Capability unit 


Mottsville loamy coarse sand, wet, 0 to 2 percent 
slopes (MxA).--This nearly level soil is on flood 
plains and has an intermittent water table 4 to 36 
inches below the surface. It is wet for relatively 
long periods in winter because of blockage in drain- 
age outlets. Fertility is medium. Permeability is 
rapid. Runoff is very slow, and the erosion hazard 
is slight. In other features, this soil is similar 
to Mottsville loamy coarse sand, 2 to 9 percent 
slopes. 

Included in mapping are small areas of Calpine 
soils. Also included are areas where the surface 
layer is very dark grayish brown and areas where the 
surface layer and the subsoil are coarse sandy loam. 

This Mottsville soil is used for range. Capabil- 
ity unit Vw-1 (20); Wet Meadows range site. 


Olivenhain Series 


The Olivenhain series consists of well-drained, 
moderately deep to deep cobbly loams that have a 
very cobbly clay subsoil. These soils formed in old 
gravelly and cobbly alluvium. They are on dissect- 
ed marine terraces and have slopes of 2 to 50 per- 
cent. The elevation ranges from 100 to 600 feet. 
The mean annual precipitation is between 12 and 16 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 290 to 330 
days. The vegetation in uncultivated areas is main- 
ly chamise, scrub oak, flattop buckwheat, wild oats, 
sugarbush, soft chess, and cactus. 

In a representative profile the surface layer is 
brown and reddish-brown, medium acid cobbly loam 
about 10 inches thick. The subsoil is reddish- 
brown, red, and pink, strongly acid very cobbly clay 
and clay loam about 32 inches thick. The substratum 
is pinkish-white, strongly acid cobbly loam. 

Olivenhain soils are used mainly for range and 
watershed. Small areas are used for housing devel- 
opments and for citrus. 


Olivenhain cobbly loam, 2 to 9 percent slopes 
(OhC).--This soil is gently sloping to moderately 
sloping. In many places microrelief of broad-base 
low hummocks, locally called mimamounds, is evident. 
The slope averages 7 percent. 

Representative profile: Approximately 2,450 feet 
east of old Highway 395 (Pomerado Road) on top of 
ridge, SW 1/4 of NE 1/4 sec. 11, T. 14 S., R. 2 W., 
approximately 2 miles northeast of Poway. 


All--0 to 6 inches, brown (7.5YR 4/4) cobbly loam, 
dark reddish brown (SYR 3/4) moist; weak, 
medium and fine, granular structure; soft, 
friable, nonsticky, nonplastic; common medi- 
um roots, many very fine and fine roots; many 
fine and very fine interstitial pores, common 
fine tubular pores; 25 percent cobblestones; 


medium acid (pH 5.7); abrupt, wavy and irreg- 
ular boundary. 

A12--6 to 10 inches, reddish-brown (5YR 4/4) cobbly 
heavy loam, dark reddish brown (SYR 3/4) 
moist; weak and moderate, medium, subangular 
blocky structure; slightly hard, friable, 
slightly sticky, slightly plastic; common 
very fine and fine roots, few medium roots; 
common fine interstitial pores, common fine 
tubular pores; 25 percent cobblestones; medi- 
um acid (pH 5.6); abrupt, wavy and irregular 
boundary. 

B21t--10 to 19 inches, reddish-brown (SYR 4/4) very 
cobbly clay loam, reddish brown (5YR 4/4) 
moist; mottled with reddish brown (2.5YR 4/4) 
and dark reddish brown (2.5YR 3/4) moist; mod- 
erate, medium, subangular blocky structure; 
very hard, firm, sticky, plastic; few fine and 
very fine roots, very few medium roots; few 
very fine and fine tubular pores; common mod- 
erately thick clay films in pores and on ped 
faces and gravel particles; 40 percent cobble- 
stones; strongly acid (pH 5.6); clear, wavy 
and irregular boundary. 

B22t--19 to 29 inches, red (2.5YR 5/6) very cobbly 
clay, red (2.5YR 4/6) moist; mottled with 
yellowish red and reddish brown (SYR 5/3, 
5/6), reddish brown and yellowish red (SYR 
4/3, 4/6) moist; weak and moderate, coarse, 
subangular and angular blocky structure; very 
hard, firm, sticky, plastic; few fine and 
medium roots; very few fine tubular pores; 
common thin and moderately thick clay films 
in pores and on ped faces and gravel parti- 
cles; 40 percent cobblestones; strongly acid 
(pH 5.4); clear, wavy and irregular boundary. 

B3--29 to 42 inches, pink (5YR 8/3) very cobbly clay 

loam, light reddish brown (SYR 6/3) moist; 

mottled with pinkish white (7.5YR 3/2), 

pinkish gray (7.5YR 6/2) moist; massive; hard, 

friable, slightly sticky, slightly plastic; 

very few fine and medium roots; few thin and 
moderately thick clay films on gravel parti- 
cles; 40 percent cobblestones; strongly acid 

(pH 5.3); clear, wavy and irregular boundary. 

to 60 inches, pinkish-white (7.5YR 8/2) cobbly 

loam, pinkish gray (7.5YR 6/2) moist; massive; 
slightly hard, friable, slightly sticky, 
slightly plastic; very few fine and medium 
roots; 25 percent cobblestones; strongly acid 

(pH 5.1). 


C--42 


The A horizon ranges from brown or reddish brown 
to yellowish brown in color, from cobbly loam to 
cobbly sandy loam in texture, and from 8 to 14 inch- 
es in thickness. The B horizon has colors of red- 
dish brown to red and pink or dark reddish brown and 
mixed colors resembling reticulate mottling, includ- 
ing reddish brown, yellowish red, pinkish white, and 
pinkish gray. This horizon ranges from 22 to 41 in- 
ches in thickness and from very cobbly clay to very 
cobbly sandy clay and very cobbly clay loam in tex- 
ture. The depth to the C horizon ranges from 30 to 55 
inches. This soil is 25 to 35 percent cobblestones. 
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Included with this soil in mapping are small 
areas of Huerhuero soils, Diablo soils, and Linne 
soils. 

Fertility is low. Permeability is very slow. 
The available water holding capacity is 2 to 3 in- 
ches. Runoff is slow to medium, and the erosion haz- 
ard slight to moderate. The rooting depth is 29 to 
42 inches. The surface layer is 20 to 30 percent 
cobblestones, and the subsoil 35 to 45 percent. 

This soil is used mainly for range, watershed, 
and citrus. A limited acreage is used for housing 
developments. Capability unit VIe-7 (19); Claypan 
range site. 


Olivenhain cobbly loam, 9 to 30 percent slopes 
(OhE).--This soil is strongly sloping to moderately 
steep and has an effective rooting depth of 20 to 
27 inches. The available water holding capacity is 
2 to 2.5 inches. Runoff is medium to rapid, and the 
erosion hazard moderate to high. In other features, 
this soil is similar to Olivenhain cobbly loam, 2 to 
9 percent slopes. 

Included in mapping are small areas of Huerhuero 
soils, Diablo soils, and Linne soils. Also included 
are small areas where sheet erosion has been moder- 
ate. 

This Olivenhain soil is used for range, water- 
shed, small housing developments, and citrus. Capa- 
bility unit VIe-7 (19); Claypan range site. 


Olivenhain cobbly loam, 30 to 50 percent slopes 
(OhF).--This soil is steep and has an effective 
rooting depth of 20 to 25 inches. The available 
water holding capacity is 2 to 2.5 inches. Runoff 
is rapid, and the erosion hazard high. In other 
features, this soil is similar to Olivenhain cobbly 
loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Huerhuero 
soils, Diablo soils, and Linne soils. Also included 
are areas where the subsoil is very cobbly sandy 
loam. 

This Olivenhain soil is used for range and water- 
shed. Capability unit VIIe-7 (19); Claypan range 
site. 


Olivenhain-Urban land complex, 2 to 9 percent 
Slopes (OkC).--This complex occurs on marine ter- 
races, at elevations of 100 to 600 feet. The land- 
scape has been altered through cut and fill opera- 
tions and leveling for building sites. Before cut 
and fill operations and leveling, the slope was 2 to 
9 percent. 

The material exposed in the cuts is cobbly loamy 
alluvium. The material in the fills consists of 
cobbly loam and cobbly clay loam. Cuts and fills 
should be determined by onsite investigation. Be- 
tween the leveled building lots are moderately steep 
escarpments that are easily eroded. 

The entire acreage is used for homesites. 


Olivenhain-Urban land complex, 9 to 30 percent 
Slopes (OkE).--This complex occurs on marine ter- 
races, at elevations of 100 to 600 feet. The land- 
scape has been altered through cut and fill 
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operations and leveling for building sites (pl. IV). 
Before cut and fill operations and leveling, the 
slope was 2 to 9 percent. 

The material exposed in the cuts is cobbly loamy 
alluvium. The material in the fills consists of 
cobbly loam and cobbly clay loam. Cuts and fills 
should be determined by onsite investigation. Be- 
tween the leveled building sites are very steep es- 
carpments that are easily eroded. 

The entire acreage is used for homesites. 


Placentia Series 


The Placentia series consists of moderately well 
drained sandy loams that have a sandy clay subsoil. 
These soils formed in granitic alluvium. They are 
on old alluvial fans and have slopes of 0 to 15 per- 
cent. The elevation ranges from 200 to 1,800 feet. 
The mean annual precipitation is between 14 and 18 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 260 to 320 
days. The vegetation consists of a few scattered 
oaks, soft chess, wild oats, filaree, chamise, and 
vinegarweed. 

In a representative profile the surface layer 
is brown, medium acid and slightly acid sandy loam 
about 13 inches thick. The subsoil is brown, moder- 
ately alkaline sandy clay and sandy clay loam about 
40 inches thick. This layer is calcareous in the 
lowermost part. It is underlain by yellowish-brown, 
moderately alkaline sandy clay loam. 

Placentia soils are used mainly for dryfarmed 
crops, range, tomatoes, and flowers. A few areas 
are irrigated and are used for orchards and small 
grain. 


Placentia sandy loam, 2 to 9 percent slopes 
(PeC).--This gently sloping to moderately sloping 
soil is on alluvial fans and alluvial plains. The 
slope averages 3 percent. 

Representative profile: Approximately 1/2 mile 
south-southwest of intersection of Artic Street and 
Grand Avenue, NE 1/4 of NE 1/4 sec. 16, T. 12 S., 
R. 3 W. 


All--0 to 4 inches, brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; weak, medium, 
granular structure; slightly hard, friable, 
nonsticky, nonplastic; many very fine and 
fine roots; many very fine and fine inter- 
stitial pores; medium acid (pH 6.0); clear, 
smooth boundary. 

Al2--4 to 13 inches, brown (10YR 5/3) sandy loam, 
dark grayish brown (10YR 4/2) moist; massive; 
hard, friable, nonsticky, nonplastic; common 
very fine roots, few fine roots; many very 
fine and fine tubular pores; slightly acid 
(pH 6.3); abrupt, smooth boundary. 

B21t--13 to 21 inches, brown (7.5YR 4/4) light sandy 
clay, dark brown (10YR 3/2) moist; strong, 
coarse, prismatic structure; extremely hard, 
very firm, sticky, very plastic; few very 
fine roots in interfaces between peds; common 


very fine tubular pores; many moderately thick 
clay films on ped faces; moderately alkaline 
(pH 8.0); clear, smooth boundary. 

B22t--21 to 34 inches, brown (7.5YR 4/4) sandy clay, 
dark brown (10YR 3/2) moist; strong, coarse, 
prismatic structure; extremely hard, very 
firm, sticky, very plastic; few very fine 
roots in interfaces between peds; common 
very fine tubular pores; many moderately 
thick clay films on ped faces; lime concre- 
tions; strongly effervescent, moderately 
alkaline (pH 8.0); clear, smooth boundary. 

B3--34 to 53 inches, brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; common, 
fine, distinct, brown mottles and common, 
fine, prominent, black mottles; massive; 
hard, firm, sticky, slightly plastic; com- 
mon very fine tubular pores; segregated 
lime and lime concretions; slightly effer- 
vescent, moderately alkaline (pH 8.0); clear, 
smooth boundary. 

C--53 to 63 inches, yellowish-brown (10YR 5/4) light 
sandy clay loam, dark yellowish brown (10YR 
4/4) moist; common, medium, prominent, red- 
dish-brown and black mottles; massive; hard, 
firm, slightly sticky, slightly plastic; few 
very fine roots; few very fine tubular pores; 
moderately alkaline (pH 8.0). 


The A horizon ranges from brown or grayish brown 
to pale brown in color, is sandy loam or fine sandy 
loam in texture, and ranges from 9 to 19 inches in 
thickness. The B horizon ranges from brown to dark 
brown or reddish brown in color, from sandy clay to 
heavy clay loam in texture, and from 19 to 43 inches 
in thickness. Depth to the C horizon ranges from 28 
to 62 inches. 

Included with this soil in mapping are small 
areas of Bonsall soils, Ramona soils, and Fallbrook 
soils. 

Fertility is low to medium. The available water 
holding capacity is 3 to 4 inches; some moisture is 
slowly available from the sandy clay subsoil. Per- 
meability is very slow in the subsoil. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. The rooting depth is 9 to 19 inches; 
roots are restricted by the sandy clay subsoil. 

This soil is used mainly for tomatoes, flowers, 
dryfarmed crops, and range. A small acreage under 
irrigation is used for orchards and grain crops. 
Capability unit IVe-3 (19); Claypan range site. 


Placentia sandy loam, 0 to 2 percent slopes 


(PeA).--This soil is nearly level and has an effec- 
tive rooting depth of 10 to 20 inches. Runoff is 
very slow, and the erosion hazard is slight. In 
other features, this soil is similar to Placentia 
sandy loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Placentia 
sandy loam, thick surface, and Ramona sandy loam. 

This Placentia soil is used mainly for tomatoes, 
flowers, dryfarmed crops, and range. A small acre- 
age is used for orchards and grain crops. Capabil- 
ity unit IVs-3 (19); Claypan range site. 


Placentia sandy loam, 5 to 9 percent slopes, 
eroded (PeC2).--This soil is moderately sloping and 
has an effective rooting depth of 9 to 17 inches. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. Sheet erosion and shallow rill 
erosion have been moderate. In other features, this 
soil is similar to Placentia sandy loam, 2 to 9 per- 
cent. 

Included in mapping are small areas of Bonsall 
soils, Ramona soils, and Fallbrook soils. 

This Placentia soil is used mainly for tomatoes, 
flowers, dryfarmed crops, and range. A small acre- 
age is used for orchards and grain crops. Capabil- 
ity unit IVe-3 (19); Claypan range site. 


Placentia sandy loam, 9 to 15 percent slopes, 
eroded (PeD2).--This soil is strongly sloping and 


has an effective rooting depth of 9 to 15 inches. 
Runoff is medium, and the erosion hazard moderate. 
Sheet and rill erosion have been moderate. In other 
features, this soil is similar to Placentia sandy 
loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils, Ramona soils, Fallbrook soils, and Visalia 
soils. 

This Placentia soil is used for tomatoes, flow- 
ers, dryfarmed crops, and range. Capability unit 
IVe-3 (19); Claypan range site. 


Placentia sandy loam, thick surface, 0 to 2 per- 
cent slopes (PfA).--This soil is nearly level, has 


a 20- to 36-inch surface layer, and has an effective 
rooting depth of 20 to 36 inches. Fertility is me- 
dium. The available water holding capacity is 4 to 
5 inches. Runoff is very slow, and the erosion haz- 
ard is slight. In other features, this soil is sim- 
ilar to Placentia sandy loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils and Ramona soils. 

This Placentia soil is used for irrigated pas- 
ture, tomatoes, flowers, and range. Capability unit 
IIIs-3 (19); Claypan range site. 


Placentia sandy loam, thick surface, 2 to 9 per- 
cent slopes (PfC).--This soil is gently to moderate- 


ly sloping, has a 20- to 36-inch surface layer, and 
has an effective rooting depth of 20 to 36 inches. 
Fertility is medium. The available water holding 
capacity is 4 to 5 inches. Runoff is slow to medium, 
and the erosion hazard slight to moderate. In other 
features, this soil is similar to Placentia sandy 
loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Bonsall 
soils and Ramona soils. 

This Placentia soil is used for irrigated pas- 
ture, tomatoes, flowers, and range. Capability unit 
Ille-3 (19); Claypan range site. 


Playas 
Playas (Py) are essentially barren, level, un- 


drained, closed basins in the Borrego and Ocotillo 
areas of the desert. Some contain water for short 
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periods following winter rains. The soil material 
is clayey or silty and is generally moderately to 
strongly saline. 

This land type is of no value for farming or 
ranching. Capability unit VIIIw-6 (30). 


Ramona Series 


The Ramona series consists of well-drained, very 


deep sandy loams that have a sandy clay loam subsoil. 


These soils formed in granitic alluvium. They are 
on terraces and alluvial fans and have slopes of 0 
to 30 percent. The elevation ranges from 200 to 
1,800 feet. The mean annual precipitation is be- 
tween 14 and 18 inches, and the mean annual air 
temperature between 60° and 62° F. The frost-free 
season is 260 to 320 days. The winter growing sea- 
son has light to moderate frost. The vegetation in 
uncultivated areas is mouse barley, wild oats, fil- 
aree, soft chess, chamise, and a few scattered oaks 
and annual forbs. 

In a representative profile the surface layer is 
yellowish-brown and brown, slightly acid and medium 
acid sandy loam about 17 inches thick. The subsoil 
is brown and yellowish-brown slightly acid and neu- 
tral sandy clay loam about 43 inches thick. Below 
this is yellowish-brown, neutral light coarse sandy 
clay loam. In some areas this soil is gravelly 
throughout the profile. 

Ramona soils are used for dryfarmed crops, cit- 
rus, truck crops, tomatoes, flowers, pasture, range, 
and housing developments. 


Ramona sandy loam, 5 to 9 percent Slopes (RaC).-- 


This moderately sloping soil is on terraces and al- 
luvial fans. The slope averages 7 percent. 

Representative profile: 2,250 feet west of the 
northeast corner of sec. 14, T. 13 S., R. 1 E., on 
Highway 78, 0.1 mile west of Magnolia. 


All--0 to 12 inches, yellowish-brown (10YR 5/4) 
sandy loam, dark brown (10YR 3/3) moist; 
weak, medium, subangular blocky structure; 
soft, very friable, nonsticky, nonplastic; 
many very fine and fine roots; many very 
fine tubular pores; slightly acid (pH 6.2); 
clear, smooth boundary. 

Al2--12 to 17 inches, brown (10YR 5/3) sandy loam, 
dark brown (10YR 3/3) moist; weak, coarse, 
subangular blocky structure; soft, very fri- 
able, nonsticky, nonplastic; common very 
fine and fine roots; many very fine tubular 
pores; medium acid (pH 6.0); abrupt, smooth 
boundary. 

B21t--17 to 25 inches, brown (7.5YR 5/4) light sandy 
clay loam, dark brown (7.5YR 4/4) moist; 
moderate, coarse, angular blocky structure; 
slightly hard, friable, slightly sticky, 
Slightly plastic; common very fine roots; 
common very fine and fine tubular pores; few 
thin clay films on ped faces; slightly acid 
(pH 6.5); clear, wavy boundary. 
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B22t--25 to 46 inches, brown (10YR 4/4) sandy clay 
loam, brown (10YR 4/4) moist; moderate, 
coarse, angular blocky structure; hard, firn, 
sticky, slightly plastic; common very fine 
roots; common very fine and fine tubular 
pores; few thin clay films on ped faces; 
neutral (pH 6.8); clear, wavy boundary. 

B3--46 to 60 inches, yellowish-brown (10YR 5/4) 
light sandy clay loam, dark brown (10YR 4/3) 
moist; moderate, coarse, angular blocky 
structure; hard, friable, slightly sticky, 
slightly plastic; few very fine roots; common 
very fine tubular pores, few fine tubular 
pores; few thin clay films on ped faces and 
clay bridges; neutral (pH 6.8); gradual, 
smooth boundary. 

C--60 to 74 inches, yellowish-brown (10YR 5/4) light 
coarse sandy clay loam, dark brown (10YR 
4/3) moist; massive; slightly hard, friable, 
slightly sticky, slightly plastic; few very 
fine roots; common very fine tubular pores; 
few clay bridges; neutral (pH 6.8). 


The A horizon ranges from yellowish brown or 
brown to grayish brown in color, is sandy loam to 
coarse sandy loam in texture, and ranges from 11 to 
21 inches in thickness. The B horizon ranges from 
brown to yellowish brown or dark brown in color, 
from light sandy clay loam to clay loam in texture, 
and from 30 to 56 inches in thickness. The C hori- 
zon is granitic alluvium that is yellowish-brown to 
brown light coarse sandy clay loam to sandy loam. 

Included with this soil in mapping are small 
areas of Fallbrook soils, Placentia soils, and 
Greenfield soils. 

Fertility is medium. Permeability is moderate- 
ly slow. The available water holding capacity is 
8.5 to 10.5 inches. Runoff is slow to medium, and 
the erosion hazard slight to moderate. The rooting 
depth is more than 60 inches. 

This soil is used for dryfarmed crops, irriga- 
ted orchards, citrus, truck crops, tomatoes, flow- 
ers, pasture, range, and housing developments. Ca- 
pability unit IIIe-1 (19); Loamy range site. 


Ramona sandy loam, 0 to 2 percent slopes (RaA).-- 
This nearly level soil has a 14- to 24-inch surface 
layer. Runoff is very slow, and the erosion hazard 
is slight. In other features, this soil is similar 
to Ramona sandy loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Green- 
field soils and Placentia soils. 

This Ramona soil is used for citrus, truck 
crops, tomatoes, flowers, and housing developments. 
Capability unit I-1 (19). 


Ramona sandy loam, 2 to 5 percent slopes (RaB).-- 


This gently sloping soil has slow runoff and a 
slight erosion hazard. In other features, it is 
similar to Ramona sandy loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Green- 
field soils and Placentia soils. 


This Ramona soil is used for citrus, truck 
crops, tomatoes, flowers, and housing developments. 
Capability unit IIe-1 (19). 


Ramona sandy loam, 5 to 9 percent slopes, eroded 
(RaC2).--This soil is moderately sloping. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. Sheet and rill erosion have been moder- 
ate. In other features this soil is similar to 
Ramona sandy loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Green- 
field soils, Placentia soils, and Fallbrook soils. 

This Ramona soil is used for citrus, truck 
crops, tomatoes, flowers, range, and dryfarmed 
crops. Capability unit IIIe-1 (19); Loamy range 
site. 


Ramona sandy loam, 9 to 15 percent slopes, 
eroded (RaD2).--This soil is strongly sloping. 


Runoff is medium, and the erosion hazard is moder- 
ate. Sheet and rill erosion have been moderate. 
In other features, this soil is similar to Ramona 
sandy loam, 5 to 9 percent slopes. 
Included in mapping are small areas of Green- 
field soils, Placentia soils, and Fallbrook soils. 
This Ramona soil is used for citrus, tomatoes, 


flowers, range, and dryfarmed crops. Capability 
unit IVe-1 (19); Loamy range site. 
Ramona gravelly sandy loam, 9 to 15 percent 


slopes (RcD).--This strongly sloping soil is 15 to 
20 percent gravel. The available water holding 
capacity is 7 to 9 inches. Runoff is medium, and 
the erosion hazard moderate. In other features, 
this soil is similar to Ramona sandy loam, 5 to 9 
percent slopes. 

Included in mapping are small areas of Green- 
field soils, Placentia soils, and Fallbrook soils. 

This Ramona soil is used for citrus, tomatoes, 
flowers, pasture, dryfarmed crops, and range. Ca- 
pability unit IVe-1 (19); Loamy range site. 


Ramona gravelly sandy loam, 15 to 30 percent 
slopes (RcE).--This moderately steep soil is 15 to 


20 percent gravel. The available water holding 
capacity is 7 to 9 inches. Runoff is medium to rap- 
id, and the erosion hazard moderate to high. In 
other features, this soil is similar to Ramona sandy 
loam, 5 to 9 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Vista soils. Also included are a few small 
areas where there are rock outcrops, stones, and 
cobblestones. 

This Ramona soil is used for citrus and range. 
Capability unit VIe-1 (19); Loamy range site. 


Redding Series 


The Redding series consists of well-drained, un- 
dulating to steep gravelly loams that have a grav- 
elly clay subsoil and a hardpan. These soils formed 
in old mixed cobbly and gravelly alluvium. They are 
on dissected terraces and have slopes of 2 to 50 


percent. The elevation ranges from 200 to 500 feet. 
The mean annual precipitation is between 10 and 15 
inches, and the mean annual air temperature between 
60° and 62° F. The frost-free season is 290 to 330 
days. The vegetation is mainly chamise, flattop 
buckwheat, sumac, scrub oak, and annual forbs and 
grasses (pl. IV). 

In a representative profile the surface layer 
is yellowish-brown and light-brown, medium acid and 
strongly acid gravelly loam about 15 inches thick. 
The subsoil is yellowish-red and red, very strongly 
acid gravelly heavy clay loam and gravelly clay. 
Below this, at a depth of about 30 inches, is an 
iron-silica cemented hardpan, which is not uniform 
or continuous. In some areas, the soil is cobbly 
throughout the profile. 

Redding soils are used mainly for military res- 
ervations, airfields, urban development, and indus- 
trial sites. A small acreage is in range. 


Redding gravelly loam, 2 to 9 percent slopes 
(RdC).--This soil is undulating to gently rolling. 


The slope averages 3 percent. The topography is 
hummocky. The broad, low hummocks are locally 
known as mimamounds. 

Representative profile: 950 feet west, 750 feet 
north of southeast corner of sec. 24, T. 15 S., R. 
3 W. (Projected). 


All--0 to 4 inches, yellowish-brown (10YR 5/6) 
gravelly loam, dark yellowish brown (10YR 
4/6) moist; weak, fine, granular structure; 
slightly hard, very friable, nonsticky, non- 
plastic; many very fine roots; many very 
fine tubular pores; 25 percent gravel; me- 
dium acid (pH 5.8); clear, smooth boundary. 

Al2--4 to 15 inches, light-brown (7.5YR 6/4) grav- 
elly loam, brown (7.5YR 5/4) moist; massive; 
hard, friable, slightly sticky, nonplastic; 
common very fine and medium roots; many very 
fine tubular pores; 25 percent gravel; strong- 
ly acid (pH 5.5); clear, smooth boundary. 

Bl--15 to 18 inches, yellowish-red (SYR 5/6) gravel- 
ly heavy clay loam, yellowish red (SYR 4/6) 
moist; moderate, medium, angular blocky struc- 
ture; very hard, firm, sticky, plastic; com- 
mon very fine and fine roots; common very 
fine tubular pores; common thick clay films; 
25 percent gravel; very strongly acid (pH 
4.5); very abrupt, smooth boundary. 

B2t--18 to 30 inches, red (2.5YR 4/6) gravelly clay, 
dark red (2.5YR 3/6) moist; strong, medium, 
angular blocky structure; very hard, firm, 
sticky, plastic; common very fine and fine 
roots; common very fine tubular pores; many 
thick clay films on ped faces; 25 percent 
gravel; very strongly acid (pH 4.5); abrupt, 
smooth boundary. 

Cm--30 to 45 inches, yellowish-red (5YR 5/6), retic- 
ulate indurated hardpan, yellowish red (5YR 
4/6) moist; massive; no roots; few fine tu- 
bular pores; extremely acid (pH 4.2); abrupt, 
smooth boundary. 
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This mapping unit has a wide range in soil char- 
acteristics. The landscape is one of well drained 
to moderately well drained mimamounds and inter- 
vening poorly drained swales. During rainy periods, 
water is frequently ponded in pools between the 
mounds. The surface layer, the bleached subsurface 
layer, the subsoil, and the hardpan all vary notice- 
ably in color and thickness. In places the bleached 
subsurface layer, the subsoil, or the hardpan is 
lacking. 

The All horizon ranges from yellowish brown or 
reddish brown to grayish brown in color, from grav- 
elly loam to gravelly sandy loam in texture, and 
from 3 to 6 inches in thickness. The A2 horizon oc- 
curs in most areas. It ranges from 8 to 14 inches 
in thickness, ranges from gravelly loam to gravelly 
sandy loam in texture, and has colors of pink, light 
brown, or pale brown. The A horizon is 20 to 30 per- 
cent gravel. The Bl and B2t horizons range from 12 
to 21 inches in thickness, have colors of yellowish 
red or red to dark red to reddish brown, grayish 
brown, or gray, and range from cobbly clay or grav- 
elly clay to gravelly heavy clay loam in texture. 
The B horizon is 20 to 30 percent gravel. It is very 
strongly acid. Depth to the iron-silica hardpan 
ranges from 23 to 41 inches. In many places there 
are holes or windows in the hardpan 4 to 20 feet in 
diameter. The surface layer on the mimamounds is 
very thick. Gray colors, a thin surface layer, and 
a thick subsoil occur in the intermound areas. 

Included with this soil in mapping are small ar- 
eas of Olivenhain soils, Huerhuero soils, and Ches- 
terton soils. 

Fertility is low. The available water holding 
capacity is 1.5 to 2.5 inches. Permeability is very 
slow; the hardpan is almost impervious. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. The rooting depth is 13 to 26 inches; 
roots are restricted by the clay subsoil. 

This soil is used for military reservations, air 
fields, urban development, range, and industrial 
sites. Capability unit VIe-3 (19); Acid Claypan 
range site. 


Redding cobbly loam, 9 to 30 percent slopes 
(ReE).--This strongly sloping to moderately steep 
soil is 10 to 20 inches deep over a hardpan. There 
are very few hummocks. Cobblestones make up 20 to 
30 percent of the surface layer and 25 to 35 percent 
of the subsoil. The available water holding capacity 
is 1.5 to 2 inches. Runoff is medium to rapid, and 
the erosion hazard moderate to high. In other fea- 
tures, this soil is similar to Redding gravelly 
loam, 2 to 9 percent slopes. 

Included in mapping are small areas of Olivenhain 
soils and Huerhuero soils. 

This Redding soil is used for military reserva- 
tions and range. A few small areas are used for 
housing developments. Capability unit VIe-7 (19); 
Acid Claypan range site. 


Redding cobbly loam, dissected, 15 to 50 percent 


slopes (RfF).--This moderately steep to steep soil 
is 10 to 18 inches deep over a hardpan. The 
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landscape is characterized by many, narrow, tortuous 
divides, V-shaped valley bottoms, and steep side 
slopes. There are no hummocks. The clay subsoil and 
hardpan are lacking in a few areas adjacent to the 
valley bottoms and along the entrenched side-slope 
drainageways. The surface layer is 20 to 30 percent 
cobblestones, and the subsoil 25 to 35 percent. The 
available water holding capacity is 1.5 to 2 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. In other features, this soil is 
similar to Redding gravelly loam, 2 to 9 percent 
slopes. 

Included in mapping are small areas of Olivenhain 
soils. 

This Redding soil is used for military reserva- 
tions and for limited grazing and range. Capability 
unit VIIe-7 (19); Acid Claypan range site. 


Redding-Urban land complex, 2 to 9 percent slopes 
(RhC).--This complex occurs on marine terraces, at 
elevations of 200 to 500 feet. The landscape has 
been altered through cut and fill operations and 
leveling for building sites. Before cut and fill 
operations and leveling, the slope was 2 to 9 per- 
cent. 

The material exposed in the cuts is a cobbly 
hardpan. The material in the fills is a mixture of 
cobbly and gravelly loam and clay. Cuts and fills 
should be determined by onsite investigation. Be- 
tween the leveled building sites are moderately 
steep escarpments that are easily eroded. 

The entire acreage is used for homesites. 


Redding-Urban land complex, 9 to 30 percent slopes 
(RhE) .--This complex occurs on marine terraces, at 
elevations of 200 to 500 feet. The landscape has 
been altered through cut and fill operations and 
leveling for building sites. Before cut and fill 
operations and leveling, the slope was 9 to 30 per- 
cent. 

The material exposed in the cuts is a cobbly 
hardpan. The material in the fills is a mixture of 
cobbly and gravelly loam and clay. Cuts and fills 
should be determined by onsite investigation. Be- 
tween the leveled building sites are very steep es- 
carpments that are easily eroded. 

The entire acreage is used for homesites. 


Reiff Series 


The Reiff series consists of well-drained, very 
deep fine sandy loams that formed in alluvium de- 
rived from granitic rock. These soils are on allu- 
vial fans and alluvial plains and have slopes of 0 
to 9 percent. The elevation ranges from 200 to 1,900 
feet. The mean annual precipitation is between 14 
and 17 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 260 
to 320 days. The winter growing season has light to 
moderate frost. Soft chess, wild oats, filaree, 
mustard, and chamise is the chief vegetation in un- 
cultivated areas. 


In a representative profile, the surface layer 


is grayish-brown and brown, slightly acid and neutral 


fine sandy loam about 14 inches thick. The next lay- 
ers are brown, mildly alkaline and moderately alka- 
line fine sandy loam and sandy loam. This material 
extends to a depth of more than 60 inches. 

Reiff soils are used mainly for avocados, citrus, 
truck crops, tomatoes, flowers, and field crops. 


Reiff fine sandy loam, 0 to 2 percent slopes 


(RkA).--This nearly level soil is on alluvial fans 
and alluvial plains. The slope averages 2 percent. 
Representative profile: Approximately 80 feet 
south of Escondido Creek and 25 feet west of Midway 
Drive, SE 1/4 of SE 1/4 sec. 11, T. 12 S., R. 2 W. 


Ap--0 to 6 inches, grayish-brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak, fine, subangular blocky structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; many very fine and fine 
roots; slightly acid (pH 6.3); clear, wavy 
boundary. 

to 14 inches, brown (10YR 5/3) fine sandy 

loam, very dark grayish brown (10YR 3/2) 

moist; moderate, medium, subangular blocky 

structure; hard, friable, slightly sticky, 
slightly plastic; many very fine roots, many 

very fine tubular pores; neutral (pH 7.0); 

abrupt, smooth boundary. 

AC--14 to 27 inches, brown (10YR 5/3) fine sandy 
loam, very dark grayish brown (l10YR 3/2) moist; 
massive; slightly hard, very friable, slight- 
ly sticky, slightly plastic; many micro and 
very fine roots, few fine roots; common very 
fine tubular pores; mildly alkaline (pH 7.5); 
gradual, smooth boundary. 

C1--27 to 43 inches, brown (10YR 4/3) fine sandy 
loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, very friable, slightly sticky, 
slightly plastic; many micro and very fine 
roots; many very fine tubular pores, few fine 
tubular pores; slightly effervescent, moder- 
ately alkaline (pH 8.0); gradual, smooth 
boundary. 

C2--43 to 60 inches, brown (10YR 4/3) sandy loam, 
dark brown (10YR 3/3) moist; massive; soft, 
very friable, slightly sticky, slightly plas- 
tic; common very fine roots; common very fine 
tubular pores; moderately alkaline (pH 8.0). 


Al--6 


The A horizon ranges from grayish brown to brown 
in color, is fine sandy loam, sandy loam, or loam 
in texture, and ranges from 9 to 19 inches in thick- 
ness. The AC horizon ranges from brown to grayish 
brown in color, from sandy loam or fine sandy loam 
to loam in texture, and from 9 to 17 inches in 
thickness. The C horizon ranges from brown to gray- 
ish brown in color and from loam to sandy loam in 
texture. It extends to a depth of more than 60 
inches. 

Included with this soil in mapping are small 
areas of Visalia soils, Ramona soils, and Placentia 
soils. 
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Fertility is medium to high. Permeability is 
moderately rapid. The available water holding capac- 
ity is 7.5 to 9.5 inches. Runoff is very slow, and 
the erosion hazard is slight. The rooting depth is 
more than 60 inches. ; 

This soil is used mostly for avocados, citrus, 
truck crops, tomatoes, flowers, field crops, or- 
chards, and pasture. A few small areas in Land Re- 
source Area 19 are used for housing developments. In 
Land Resource Area 20, this soil is used for pasture. 
Capability unit I-1 (19); IIIc-1 (20). 


Reiff fine sandy loam, 2 to 5 percent slopes 
(RkB).--This soil is gently sloping and has an ef- 
fective rooting depth of 60 inches. Runoff is slow, 
and the erosion hazard slight. In other features, 
this soil is similar to Reiff fine sandy loam, 0 to 
2 percent slopes. 

Included in mapping are small areas of Visalia 
soils, Ramona soils, and Placentia soils. 

In Land Resource Area 19, this Reiff soil is used 
for avocados, citrus, truck crops, tomatoes, flowers, 
field crops, orchards, and pasture. In Land Re- 
source Area 20, it is used for pasture. Capability 
unit IIe-1 (19), IIIe-1 (20). 


Reiff fine sandy loam, 5 to 9 percent slopes 
(RkC).--This soil is moderately sloping. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Reiff fine sandy loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Visalia 
soils, Ramona soils, and Placentia soils. 

In Land Resource Area 19, this soil is used for 
avocados, citrus, truck crops, tomatoes, flowers, 
orchards, and pasture. In Land Resource Area 20, 
it is used for pasture, Capability unit IIe-1 (19), 
IIIe-1 (20). 


Riverwash 


Riverwash (Rm) occurs in intermittent stream 
channels. The material is typically sandy, gravel- 
ly, or cobbly. It is excessively drained and rapid- 
ly permeable. Many areas are barren. Scattered 
sycamores and coast live oaks grow along the banks. 
Sparse shrubs and forbs occur in patches. 

This land type is of no value for farming or 


ranching. In many places it is used as a source of 
sand and gravel. Capability unit VIIIw-4 (19, 20, 
30). 


Rositas Series 


The Rositas series consists of somewhat exces- 
sively drained, very deep loamy coarse sands deriv- 
ed from granitic alluvium. These soils are on al- 
luvial fans and alluvial plains and have slopes of 
0 to 15 percent. The elevation ranges from 100 to 
2,000 feet. The mean annual precipitation is be- 
tween 4 and 7 inches, and the mean annual air tem- 
perature between 70° and 74° F. The frost-free 
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season is about 210 to 240 days. The vegetation is 
chiefly ocotillo, cholla, creosotebush, saltbush, 
and annual grasses. 

In a representative profile, the surface layer 


is light brownish-gray, mildly alkaline loamy coarse 


sand about 5 inches thick. The next layer is pale- 
brown, moderately alkaline fine gravelly loamy 
coarse sand. This layer is slightly calcareous and 
extends to a depth of more than 60 inches. 

Rositas soils are used for desert range, grapes, 
citrus, alfalfa, and pasture. 


Rositas loamy coarse sand, 2 to 9 percent slopes 
(RsC).--This gently to moderately sloping soil 


occurs on alluvial fans. The slope averages 5 per- 
cent. 

Representative profile: 180 feet east, 50 feet 
south of NW corner of sec. 18, T. 14 S., R. 6E. 


Al--0 to 5 inches, light brownish-gray (10YR 6/2) 
loamy coarse sand, dark grayish brown (10YR 
4/2)moist; weak, fine, granular structure; 
soft, very friable, nonsticky, nonplastic; 
very few medium roots, few fine and very 
fine roots; common very fine discontinuous 
pores, few fine discontinuous pores; mildly 
alkaline (pH 7.5); clear, smooth boundary. 

C--5 to 60 inches, pale-brown (10YR 6/3) fine grav- 
elly loamy coarse sand, dark brown (10YR 
4/3) moist; massive; soft, very friable, 
nonsticky, nonplastic; very few fine and 
very fine roots; very few very fine discon- 
tinuous pores; 25 percent gravel; moderately 
alkaline (pH 8.0), slightly effervescent. 


The A horizon ranges from light brownish gray to 
pale brown or very pale brown in color, from loamy 
coarse sand or fine sand to sand in texture, and 
from 3 to 8 inches in thickess. The C horizon ex- 
tends to a depth of more than 60 inches. It ranges 
from pale brown to very pale brown or light yellow- 
ish brown in color and from gravelly coarse sand to 
loamy fine sand in texture. It is 0 to 25 percent 
gravel. 

Included with this soil in mapping are small ar- 
eas of Carrizo soils, Mecca soils, and Indio soils. 
Fertility is low. Permeability is rapid. The 
available water holding capacity is 3 to 4 inches. 
Runoff is slow to medium, and the erosion hazard is 
slight. The rooting depth is more than 60 inches. 
This soil is generally used for desert range. 

Capability unit IVs-4 (30); Sandy range site. 


Rositas fine sand, 0 to 2 percent slopes (RoA).-- 


This soil is nearly level. Its surface layer has 
been reworked by wind. Runoff is very slow. The 
erosion hazard is moderate. In other features, this 
soil is similar to Rositas loamy coarse sand, 2 to 

9 percent slopes. 

Included in mapping are small areas of Carrizo 
soils, Mecca soils, and Indio soils. Also included 
is about 1,800 acres where the soil is gently slop- 
ing. 
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This Rositas soil is used for vineyards, citrus, 
and desert range. Moderate sand abrasion frequent- 
ly damages seedlings in spring. Capability unit 
IVe-4 (30); Sandy range site. 


Rositas fine sand, hummocky, 5 to 9 percent 
slopes (RrC).--This soil is gently rolling and has 
hummocks to low dunes that are less than 6 feet 
high. Runoff is slow to medium. The hazard of wa- 
ter erosion is slight to moderate. The hazard of 
wind erosion is high. In other features, this soil 
is similar to Rositas loamy coarse sand, 2 to 9 per- 
cent slopes. 

Included in mapping are small areas of Carrizo 
soils, Mecca soils, and Indio soils. Also included 
are two small areas of silt dunes north of Ocotillo. 

This Rositas soil is used for desert range. Ca- 
pability unit VIIe-4 (30); Sandy range site. 


Rositas loamy coarse sand, 0 to 2 percent slopes 


(RsA).--This soil is nearly level. Runoff is very 
slow, and the erosion hazard is slight. In other 
features, this soil is similar to Rositas loamy 
coarse sand, 2 to 9 percent slopes. 

Included in mapping are small areas of Carrizo 
soils, Mecca soils, and Indio soils. 

This Rositas soil is used mainly for desert 
range. In a few small areas where water is avail- 
able, it is used for alfalfa and pasture. Capabil- 
ity unit IVs-4 (30); Sandy range site. 


Rositas loamy coarse sand, 9 to 15 percent slopes 
(RsD).--This soil is strongly sloping. Runoff is 


medium, and the erosion hazard moderate. In other 
features, this soil is similar to Rositas loamy 
coarse sand, 2 to 9 percent slopes. 

Included in mapping are small areas of Carrizo 
soils, Mecca soils, and Indio soils. 

This Rositas soil is used for desert range. 
pability unit VIIs-4 (30); Sandy range site. 


Ca- 


Rough Broken Land 


Rough broken land (RuG) is made up of well-drain- 
ed to excessively drained, steep and very steep 
land dissected by many narrow V-shaped valleys and 
sharp tortuous divides. Areas of exposed raw sedi- 
ments are common, and there are a few areas of very 
shallow soils. Runoff is rapid to very rapid, and 
erosion is very high. The vegetation is a sparse 
cover of low woody shrubs. 

This land type is of no value for farming or 
ranching. Capability unit VIIIe-1 (19, 20). 


Salinas Series 


The Salinas series consists of well drained and 
moderately well drained clay loams that formed in 
sediments washed from Diablo, Linne, Las Flores, 
Huerhuero, and Olivenhain soils. These soils are on 
flood plains and alluvial fans and have slopes of 0 
to 9 percent. The elevation ranges from 25 to 300 


feet. The mean annual precipitation is between 10 
and 12 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is 

300 to 340 days. The winter growing season has only 
light frost. In uncultivated areas, the vegetation 
is chiefly annual grasses and forbs and scattered 
trees and shrubs. 

In a representative profile the surface layer is 
dark grayish-brown, neutral and mildly alkaline clay 
loam about 22 inches thick. The next layers are 
very dark grayish-brown, mildly alkaline and moder- 
ately alkaline, calcareous clay loam about 24 inch- 
es thick. The substratum is dark-brown, moderately 
alkaline, calcareous clay loam and loam. It extends 
to a depth of more than 60 inches. In some areas 
the surface layer is clay. 

Salinas soils are used for citrus, truck crops, 
tomatoes, flowers, and small pasture lots. 


Salinas clay loam, 0 to 2 percent slopes (SbA).-- 


This soil is in small drainageways or in the center 
of relatively large valleys. The slope averages 2 
percent. 

Representative profile: 500 feet south and 600 
feet east of the west quarter corner of sec. 20, T. 
18 S., R. 1 W. 


Ap--0 to 7 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) 
moist; moderate, medium, subangular blocky 
structure; very hard, friable, slightly 
sticky, slightly plastic; noncalcareous; neu- 
tral (pH 7.2); abrupt, smooth boundary. 

to 22 inches, dark grayish-brown (10YR 4/2) 

heavy clay loam and clay, very dark grayish 

brown (10YR 3/2) moist; weak, coarse, pris- 
matic and weak, medium, angular blocky struc- 
ture; very hard, firm, sticky, plastic; com- 
mon fine and very fine roots; noncalcareous; 
mildly alkaline (pH 7.4); clear, wavy bound- 
ary. 

Cl--22 to 32 inches, very dark grayish-brown (10YR 
3/2) heavy clay loam; very dark brown (10YR 
2/2) moist; weak, coarse, prismatic and weak, 
medium, angular blocky structure; very hard, 
firm, sticky, plastic; few very fine roots; 
few fine lime mottles that are slightly to 
strongly effervescent; mildly alkaline (pH 
7.8); gradual, smooth boundary. 

C2--32 to 46 inches, very dark grayish-brown (10YR 
3/2) clay loam, very dark brown (10YR 2/2) 
moist; weak, coarse and very coarse, prismat- 
ic structure; very hard, friable, slightly 
sticky, slightly plastic; very few fine roots; 
few fine lime mottles that are slightly and 
strongly effervescent; moderately alkaline 
(pH 7.9); abrupt, wavy boundary. 

IIC3ca--46 to 55 inches, dark-brown (10YR 4/3) clay 
loam, very dark brown (10YR 3/3) moist; mas- 
sive; slightly hard, friable, slightly sticky, 
slightly plastic; few large lime mottles; 
moderately alkaline (pH 7.9); clear, smooth 
boundary. 


Al--7 


IIC4ca--55 to 64 inches, dark-brown (10YR 4/3) heavy 
loam, very dark brown (10YR 3/3) moist; mas- 
sive; slightly hard, friable, slightly sticky, 
nonplastic; many large lime mottles; moder- 
ately alkaline (pH 8.0). 


The A horizon ranges from dark grayish brown to 
dark gray in color and from 20 to 25 inches in thick- 
ness. The Cl and C2 horizons range from very dark 
grayish brown to dark grayish brown in color, from 
clay loam to clay in texture, and from 19 to 29 
inches in thickness. The IIC horizon ranges from 
brown to dark brown in color and from clay loam to 
heavy loam in texture. It extends to a depth of 
more than 60 inches. The C and IIC horizons have 
lime filaments ranging from few to many. Cobble- 
stones and gravel occur in the surface layer adja- 
cent to drainageways. 

Included with this soil in mapping are small ar- 
eas of Diablo soils, Huerhuero soils, and Tujunga 
soils. 

Fertility is high. 
ability is moderately slow. 
holding capacity is 10 to 11.5 inches. 
very slow, and the erosion hazard is slight. 
rooting depth is 60 inches or more. 

This soil is used for citrus, truck crops, toma- 
toes, flowers, and small pasture lots. Capability 
unit I-1 (19). 


Drainage is good, and perme- 
The available water 
Runoff is 
The 


Salinas clay loam, 2 to 9 percent slopes (SbC).-- 


This soil is gently to moderately sloping. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Salinas clay loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, and Tujunga soils. 

This Salinas soil is used for citrus, truck crops, 
tomatoes, flowers, and pasture. Capability unit 
Ile-1 (19). 


Salinas clay, 0 to 2 percent slopes (ScA).--This 


soil is nearly level. It has a surface layer of clay 
and a substratum of clay to clay loam. Drainage is 
moderately good. Permeability is slow. The avail- 
able water holding capacity is 7.5 to 10 inches. 
Runoff is very slow, and the erosion hazard is 
slight. In other features, this soil is similar to 
Salinas clay loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, and Tujunga soils. 

This Salinas soil is used for tomatoes and pas- 
ture. Capability unit IIs-5 (19). 


Salinas clay, 2 to 5 percent slopes (ScB).--This 


soil is gently sloping. It has a surface layer of 
clay and a substratum of clay to clay loam. Drainage 
is moderately good. Permeability is slow. The 
available water holding capacity is 7.5 to 10 inches. 
Runoff is slow, and the erosion hazard slight. In 
other features, this soil is similar to Salinas clay 
loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, and Tujunga soils. 
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This Salinas soil is used for tomatoes and pas- 
ture. Capability unit IIe-5 (19). 


San Miguel Series 


The San Miguel series consists of well-drained, 
shallow to moderately deep silt loams that have a 
clay subsoil. These soils are derived from metavol- 
canic rock. They are in mountainous areas and have 
slopes of 9 to 30 percent. The elevation ranges 
from 700 to 3,300 feet. The mean annual precipita- 
tion is between 13 and 18 inches, and the mean an- 
nual air temperature between 59° and 62° F. The 
frost-free season is 240 to 280 days. The vegeta- 
tion is chiefly chamise, ceanothus, and sumac. A 
small amount of filaree, soft chess, and wild oats 
occurs as an understory. 

In a representative profile, the surface layer 
is light yellowish-brown and very pale brown, medium 
acid and strongly acid silt loam about 8 inches 
thick. The subsoil is strong-brown and yellowish- 
brown, strongly acid and very strongly acid clay and 
gravelly clay. At a depth of about 23 inches is 
hard metavolcanic rock. Rocks cover about 10 per- 
cent of the surface. 

The San Miguel soils are used for limited range 
and for watershed and wildlife habitat. 


San Miguel rocky silt loam, 9 to 30 percent 
slopes (SmE).--This soil is strongly sloping to mod- 


erately steep. The slope averages 30 percent. Rock 
outcrop covers about 10 percent of the surface. 

Representative profile: On private road on west 
side of Otay Mountain, SW 1/4 of SW 1/4 sec. 27, T. 
19 S., R. 1E. 


Al--0 to 4 inches, light yellowish-brown (10YR 6/4) 
silt loam, brown (7.5YR 4/4) moist; massive; 
slightly hard, friable, nonsticky, nonplas- 
tic; common very fine roots; common fine 
pores; medium acid (pH 6.0); abrupt, wavy 
boundary. 

A2--4 to 8 inches, very pale brown (10YR 7/3) silt 
loam, yellowish brown (10YR 5/6) moist; mas- 
sive; hard, friable, nonsticky, slightly plas- 
tic; common fine and medium roots; many fine 
and very fine pores; few continuous clay 
films in pores; strongly acid (pH 5.2); ab- 
rupt, wavy boundary. 

B21t--8 to 18 inches, strong-brown (7.5YR 5/6) clay, 
yellowish red (SYR 4/6) moist; strong, coarse, 
prismatic structure; extremely hard, firm, 
very sticky, very plastic; few and common 
fine and medium roots; few fine and medium 
pores; many moderately thick clay films on 
ped faces; few slickensides; strongly acid 
(pH 5.1); clear, wavy boundary. 

B22t--18 to 23 inches, yellowish-brown (10YR 5/4) 
gravelly clay, brown (7.5YR 4/4) moist; mod- 
erate, medium, subangular blocky structure; 
very hard, friable, very sticky, plastic; 
common fine and very fine roots; few fine 
pores; common moderately thick clay films on 
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coarse fragments; 20 percent gravel; very 
strongly acid (pH 5.0); abrupt, irregular 
boundary. 

R--23 inches, gray to dark-gray hard metavolcanic 
rock; cleavage planes intersect near right 
angles; uppermost 2 or 4 inches is weathered 
to light yellowish brown (2.5Y 6/4); small 
amount of yellowish-brown soil in cracks; 
many feet thick. 


The A horizon ranges from light yellowish brown 
or very pale brown to brown in color, from silt loam 
to loam in texture, and from 3 to 16 inches in thick- 
ness. The B2t horizon ranges from strong brown or 
yellowish brown to reddish brown or yellowish red in 
color, from clay or silty clay loam to clay loam in 
texture, and from 12 to 24 inches in thickness. The 
gravel content is 5 to 20 percent. The depth to 
hard rock ranges from 15 to 34 inches. 

Included with this soil in mapping are small ar- 
eas of Escondido soils, Exchequer soils, and Friant 
soils. Also included are areas where the slope is 
as much as 50 percent. 

Fertility is very low. Permeability is slow. The 
available water holding capacity is 2.5 to 3 inches; 
some moisture is available from the clay subsoil. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. The rooting depth is 15 to 34 
inches. 

This soil is used for watershed and wildlife hab- 
itat and for limited range. Capability unit VIIe-8 
(19); Acid Claypan range site. 


San Miguel-Exchequer rocky silt loams, 9 to 70 
percent slopes (SnG).--This complex occurs on moun- 
tainous uplands, at elevations of 400 to 3,300 feet. 
It is about 50 percent San Miguel silt loam and 40 
percent Exchequer silt loam. About 10 percent of the 
area is covered by rock outcrop. 

Included in mapping were small areas of Escondido 
soils and Friant soils. 

The San Miguel soil has a surface layer of light- 
brown silt loam about 8 inches thick. The subsoil is 
strong-brown and yellowish-brown clay underlain at a 
depth of about 23 inches by hard metavolcanic rock. 
Detailed information is given in the description of 
San Miguel rocky silt loam, 9 to 30 percent slopes. 

The Exchequer soil has a surface layer of yellow- 
ish-red silt loam about 10 inches thick, and below 
this, hard metabasic rock. Detailed information 
about this soil is given in the description of Exche- 
quer rocky silt loam, 30 to 70 percent slopes, under 
the heading "Exchequer Series." 

San Miguel silt loam is slowly permeable in the 
subsoil and has 2.5 to 3 inches of water available 
in the 18 to 23 inches of effective rooting depth. 

Exchequer silt loam is moderately permeable 
and has 1 to 2 inches of water available in the 8 
to 17 inches of effective rooting depth. 

For both soils fertility is very low, drainage is 
good, runoff is medium to rapid, and the erosion haz- 
ard is moderate to very high. 

These soils are used chiefly for wildlife habitat 
and watershed. Both are in capability unit VIIe-8 


(19). The San Miguel soil is in the Acid Claypan 
range site, and the Exchequer soil is in the Shallow 
Loamy range site. 


Sheephead Series 


The Sheephead series consists of well-drained, 
shallow fine sandy loams that formed in material 
weathered from micaceous schist and gneiss. These 
soils are on mountainous uplands and have slopes of 
9 to 65 percent. The elevation ranges from 3,000 to 
6,000 feet. The mean annual precipitation is be- 
tween 20 and 30 inches, and the mean annual air tem- 
perature between 56° and 58° F. The frost-free 
season is 160 to 185 days. The vegetation is chief- 
ly chamise, manzanita, and a few annual grasses. 

In a representative profile, the surface layer is 
dark grayish-brown and brown, slightly acid, mica- 
ceous cobbly fine sandy loam about 8 inches thick. 
The next layer is fractured foliar mica schist and 
light yellowish-brown medium acid very stony fine 
sandy loam that grades to micaceous schist or gneiss 
at a depth of about 51 inches. Rock outcrop covers 
about 10 percent of the area. 

Sheephead soils are used for limited range, wild- 
life habitat, and watershed. 


Sheephead rocky fine sandy loam, 30 to 65 percent 
slopes, eroded (SpG2).--This steep to very steep 
soil occurs in mountainous areas. Slopes are domi- 


nantly 40 percent. Rock outcrop covers about 10 
percent of the area. 

Representative profile: 800 feet east of Sunrise 
Highway, about 10 miles southeast of Julian in the 
southwest quarter of sec. 7, T. 14 S., R. 5 E. 


All--0 to 4 inches, dark grayish-brown (10YR 4/2), 
cobbly, highly micaceous fine sandy loam, dark 
brown (10YR 3/3) moist; weak, very fine, 
crumb structure; soft, very friable, nonsticky, 
nonplastic; many very fine roots; 20 percent 
cobblestones; slightly acid (pH 6.5); clear, 
smooth boundary. 

Al2--4 to 8 inches, brown (l10YR 5/3), cobbly, highly 
micaceous fine sandy loam, dark brown (10YR 
3/3) moist; weak, fine, crumb structure; soft, 
friable, nonsticky, nonplastic; many fine 
roots; common fine tubular pores; 20 percent 
cobblestones; slightly acid (pH 6.2); clear, 
irregular boundary. 

C--8 to 51 inches, fractured foliar micaceous schist 

and light yellowish-brown (10YR 6/4), angular 

very stony fine sandy loam, yellowish brown 

(10YR 5/4) moist; massive; soft, friable, 

nonsticky, nonplastic; common medium and 

coarse roots; 55 percent stones; medium acid 

(pH 6.0); diffuse, irregular boundary. 

inches, pale-yellow (2.5Y 7/4), fractured 

foliar micaceous schist; yellowish brown 

(10YR 5/4) moist; yellowish red (5YR 4/8) clay 

films on rock fragments; few coarse roots; 

medium acid (pH 6.0); many feet thick. 


R--51 


The A horizon ranges from dark grayish brown or 
brown to grayish brown in color, from highly mica- 
ceous fine sandy loam to loamy fine sand in texture, 
and from 6 to 16 inches in thickness. This horizon 
is 15 to 25 percent gravel, cobblestones, or stones. 
The C horizon ranges from light yellowish brown to 
yellowish brown or dark yellowish brown in color, 
from fine sandy loam to loamy sand in texture, and 
from 14 to 48 inches in thickness. This horizon is 
35 to 75 percent coarse fragments of micaceous schist 
or gneiss. 

Included with this soil in mapping are small ar- 
eas of Tollhouse soils, La Posta soils, and Holland 
soils. 

Fertility is low. Permeability is moderately rap- 

The available water holding capacity is 2 to 3 
inches. Limited amounts of water and nutrients are 
available in the upper part of the C horizon. The 
rooting depth is 20 to 55 inches. Runoff is rapid 
to very rapid, and the erosion hazard high to very 
high. Sheet erosion has been moderate. 

This soil is used for limited range, wildlife 
habitat, and watershed. Capability unit VIIe-7 (20); 
Loamy range site. 


id. 


Sheephead rocky fine sandy loam, 9 to 30 percent 
slopes, eroded (SpE2).--This soil is strongly sloping 
to moderately steep. Runoff is medium to rapid, and 
the erosion hazard moderate to high. Sheet erosion 
has been moderate. In other features, this soil is 
similar to Sheephead rocky fine sandy loam, 30 to 
65 percent slopes. 

Included in mapping are small areas of Tollhouse 
soils, La Posta soils, and Holland soils. 

This Sheephead soil is used for limited range, 
wildlife habitat, and watershed. Capability unit 
VIe-7 (20); Loamy range site. 


Sloping Gullied Land 


Sloping gullied land (SrD) occurs in the desert 
on alluvial fans adjacent to mountains. It consists 
of a wide variety of material derived from igneous, 
sedimentary, and metamorphic rocks. The texture 
ranges from clay loam to gravelly, cobbly sand. Limy 
material has been exposed where gullies have dissect- 
ed areas of old alluvium. Drainage is good to some- 
what excessive. Runoff is medium to very rapid, and 
the erosion hazard is moderate to high. The vegeta- 
tion is a very sparse cover of desert shrubs, cactus, 
and annual forbs and grasses. 

Included in mapping is about 750 acres of steep 
talus slopes and fans below basalt ledges in the vi- 
cinity of Jacumba. The soils are shallow to moder- 
ately deep gravelly and cobbly clay loams and loams. 
They are underlain by basalt, volcanic tuff, and 
gravel. 

Sloping gullied land is used for wildlife habitat 
and watershed. Capability unit VIIIe-1 (30). 


Soboba Series 


The Soboba series consists of excessively drained, 
very deep stony loamy sands derived from gravelly and 
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stony, acid,igneous alluvium. These soils are on al- 
luvial fans and have slopes of 9 to 30 percent. The 
elevation ranges from 800 to 2,000 feet. The mean 
annual precipitation is between 12 and 18 inches, 

and the mean annual air temperature between 60° and 
62° F. The frost-free season is 270 to 310 days. 

The winter growing season has only light frost. The 
vegetation is chiefly flattop buckwheat, mustard, and 
California sagebrush. 

In a representative profile, the surface layer is 
grayish-brown, neutral stony loamy sand about 12 
inches thick. The next layer is grayish-brown, neu- 
tral very stony loamy sand. It extends to a depth 
of more than 60 inches. 

Soboba soils are used mainly for avocado orchards 
and range. 


Soboba stony loamy sand, 9 to 30 percent slopes 
(SsE).--This strongly sloping to moderately steep 
soil is on alluvial fans. Slopes are dominantly 10 
percent. 

Representative profile: 100 feet southwest of 
Nathan Harrison Grade Road, 0.4 mile northeast of 
Highway 76, SW 1/4 of SE 1/4 sec. 9, T. 10 S., R. 1 
W. 


Cl--0 to 12 inches, grayish-brown (2.5Y 5/2) stony 
loamy sand, dark grayish brown (2.5Y 4/2) 
moist; single grain, loose; nonsticky, non- 
plastic; many very fine roots, common fine 
roots; 20 percent stones; neutral (pH 7.0); 
clear, smooth boundary. 

C2--12 to 60 inches, grayish-brown (2.5Y 5/2) very 
stony loamy sand, dark grayish brown (2.5Y 
4/2) moist; single grain, loose; nonsticky, 
nonplastic; many very fine roots, common 
fine and medium roots; 40 percent stones; 
neutral (pH 6.7). 


The Cl horizon ranges from brown to grayish brown 
in color, from loamy sand to sandy loam in texture, 
and from 10 to 15 inches in thickness. This horizon 
is 20 to 25 percent stones, cobblestones, and gravel. 
The C2 horizon extends to a depth of more than 60 
inches. It ranges from grayish brown to brown or 
pale brown in color and from loamy sand to sandy loam 
in texture. This horizon is 35 to 45 percent stones, 
cobblestones, and gravel. 

Included with this soil in mapping are small ar- 
eas of Tujunga soils, Visalia soils, and Vista soils. 
Fertility is low. Permeability is very rapid. 

The available water holding capacity is 2.5 to 3.5 


inches. Runoff is medium to rapid, and the erosion 
hazard moderate to high. The rooting depth is 60 
inches. 


This soil is used for avocado orchards and range. 
Capability unit Vle-7 (20); Sandy range site. 


Steep Gullied Land 
Steep gullied land (StG) consists of strongly 


sloping to steep areas that are actively eroding in- 
to old alluvium or decomposed rock. It occurs as 
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large individual gullies or as a network of many gul- 
lies in areas where the vegetative cover is sparse 

or has been severely depleted by grazing or fires. 
The vegetation is a sparse cover of shrubs and annual 
grasses and forbs. Runoff is very rapid, and the 
erosion hazard very high. Capability unit VIIIe-1 
(19, 20). 


Stockpen Series 


The Stockpen series consists of moderately well 
drained, moderately deep gravelly clay loams. These 
soils are on marine terraces and have slopes of 0 to 
5 percent. The elevation ranges from 100 to 400 
feet. The mean annual precipitation is between 10 
and 12 inches, and the mean annual air temperature 
between 60° and 62° F. The frost-free season is . 
320 to 340 days. The winter growing season has only 
light frost. The vegetation is chiefly annual and 
perennial grasses and forbs. 

In a representative profile, the surface layer 
is light-gray, slightly acid gravelly clay loam about 
3 inches thick. The subsoil is gray, mildly alkaline 
and moderately alkaline and calcareous gravelly clay 
and clay about 31 inches thick. The substratum is 
olive-gray, moderately alkaline clay. 

Stockpen soils are used for truck crops, tomatoes, 
and flowers. 


Stockpen gravelly clay loam, 0 to 2 percent 
slopes (SuA).--This nearly level soil is on marine 
terraces. Slopes are dominantly 1 percent. Low 
broad-based hummocks, locally called mimamounds, 
occur in undisturbed areas. 

Representative profile: About 6 miles northeast 
of San Ysidro, approximately 450 feet east of the 
northwest corner of sec. 26, T. 18 S., R. 1 W. 


A2--0 to 3 inches, light-gray (10YR 7/1) gravelly 
clay loam, gray (10YR 5/1) moist; massive; 
hard, friable, slightly sticky, plastic; many 
very fine roots; many fine tubular pores; 15 


percent gravel; slightly acid (pH 6.5); 
abrupt, smooth boundary. The uppermost 
quarter inch is slightly darker in color and 
coarser in texture than the rest of the hori- 
zon. 


B21t--3 to 13 inches, gray (10YR 5/1) gravelly clay, 
dark gray (10YR 4/1) moist; strong, medium, 
columnar structure; extremely hard, firm, 
very sticky, very plastic; common fine exped 
roots; few fine tubular pores; continuous, 
thick clay films on ped faces; 15 percent 
gravel; mildly alkaline (pH 7.8); gradual, 
smooth boundary. 

B22t--13 to 21 inches, gray (10YR 5/1) gravelly clay, 
dark gray (10YR 4/1) moist; somewhat less 
gravel than in B21t horizon; strong, coarse, 
angular blocky structure; extremely hard, 
firm, very sticky, very plastic; few fine ex- 
ped roots; few fine tubular pores; continu- 
ous, thick clay films on ped faces; 15 


percent gravel; moderately alkaline (pH 8.0); 
gradual, smooth boundary. 

B3ca--21 to 34 inches, gray (10YR 5/1) clay, dark 
gray (2.5Y 4/1) moist; small amount of angu- 
lar gravel; strong, coarse, angular blocky 
structure; extremely hard, firm, sticky, very 
plastic; many fine tubular pores; continuous 
thick clay films on ped faces; lime segregat- 
ed in medium, rounded, soft masses; strongly 
effervescent, moderately alkaline (pH 8.0); 
gradual, smooth boundary. 

C--34 to 60 inches, olive-gray (5Y 5/2) clay, gray 
(SY 5/1) moist; moderate, coarse, angular 
blocky structure; hard, firm, sticky, very 
plastic; common fine tubular pores; moderate- 
ly alkaline (pH 8.0). 


The A2 horizon ranges from light gray to gray in 
color, from gravelly clay loam to gravelly loam in 
texture, and from 1 to 5 inches in thickness. The 
gravel content is 5 to 20 percent. The B horizon 
ranges from gray to grayish brown or dark gray in 
color, from gravelly clay to clay in texture, and 
from 24 to 46 inches in thickness. The gravel con- 
tent is 15 to 20 percent. The depth to the C hori- 
zon ranges from 25 to 51 inches. In places gypsum 
occurs as crystals in the upper part of the C hori- 
zon,especially beneath gravel and rock fragments. 

Included with this soil in mapping are small ar- 
eas of Diablo soils, Huerhuero soils, and Salinas 
soils. 

Fertility is medium Permeability is very slow. 
The available water holding capacity is 3 to 5 inch- 
es; some moisture is available from the clay sub- 
soil. Runoff is very slow, and the erosion hazard 
is slight. The rooting depth is 25 to 36 inches. 

This soil is used for truck crops, tomatoes, and 
flowers. Capability unit IIIs-3 (19). 


Stockpen gravelly clay loam, 2 to 5 percent 


Slopes (SuB).--This soil is gently sloping. Runoff 
is slow, and the erosion hazard is slight. In other 


features, this soil is similar to Stockpen gravelly 
clay loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Diablo 
soils, Huerhuero soils, and Salinas soils. 

This Stockpen soil is used for truck crops, toma- 
toes, and flowers. Capability unit IIIs-3 (19). 


Stony Land 


Stony land (SvE) occurs at the base of cliffs or 
below steep rocky slopes. It is strongly sloping to 
very steep. The material consists of many stones, 
boulders, and cobblestones, and some finer material. 
In many places there are large boulders 3 to 6 feet 
in diameter on the surface. The vegetation is most- 
ly brush and a few scattered oak trees. 

Included in mapping are areas of basic extrusive 
rocks and narrow valleys on Miramar Mesa that have 
deposits of boulders and cobbblestones. 

Stony land is used for watershed and wildlife 
habitat. Capability unit VIIIs-1 (19, 20). 


Terrace Escarpments 


Terrace escarpments (TeF) consists of steep to 
very steep escarpments and escarpment-like land- 
scapes. The terrace escarpments occur on the nearly 
even fronts of terraces or alluvial fans. The es- 
carpment-like landscapes occur between narrow flood 
plains and adjoining uplands and the very steep sides 
of drainageways that are entrenching into fairly 
level uplands. In most places there is 4 to 10 in- 
ches of loamy or gravelly soil over soft marine 
sandstone, shale, or gravelly sediments. The vege- 
tation ranges from a sparse cover of brush and 
annual forbs and grasses on south-facing slopes, to 
a fairly dense cover on north-facing slopes. 

This land type occurs mainly on the coastal plain 
and as small areas in the foothills and the desert. 
It is used chiefly for watershed. Capability unit 
VIIIe-1 (19, 20, 30). 


Tidal Flats 


Tidal flats (Tf) occurs as level areas that are 
periodically covered with tidal water. They are es- 
sentially barren. The higher parts that are seldom 
covered during high tide support a sparse salt-tol- 
erant vegetation. The texture ranges from clay to 
very fine sand. Typically, the material has an ex- 
cess of soluble salts. 

This land type is used for wildlife habitat. 
Capability unit VIIIw-6 (19). 


Tollhouse Series 


The Tollhouse series consists of excessively 
drained, shallow to very shallow coarse sandy loams 
that formed in material weathered from granodiorite. 
These soils are in the mountains and have slopes of 
5 to 65 percent. The elevation ranges from 3,000 to 
5,000 feet. The mean annual precipitation is be- 
tween 15 and 20 inches, and the mean annual air 
temperature between 56° and 58° F. The frost-free 
season is 140 to 175 days. The vegetation is chiefly 
scrub oak, chamise, ceanothus, elm brush, and annual 
grasses. 

In a representative profile, the surface layer is 
dark grayish-brown, neutral and slightly acid coarse 
sandy loam about 12 inches thick. The next layer is 
pale-brown, slightly acid coarse sandy loam. At a 
depth of about 16 inches is pale-brown, hard grano- 
diorite. About 10 percent of the area is covered 
with rock outcrop. 

Tollhouse soils are used for wildlife habitat, re- 
creational areas, watershed, and range. 


Tollhouse rocky coarse sandy loam, 5 to 30 per- 
cent slopes, eroded (ToE2).--This gently sloping to 
moderately steep soil is on uplands. Slopes are 
dominantly 25 percent. About 10 percent of the 
surface is covered with rock outcrops, and 20 per- 
cent with boulders. 
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Representative profile: 200 feet north of High- 
way 80, 1 mile west of the Crestwood Motel in the 
northeast quarter of sec. 15, T. 17 S., R. 6 E. 


All--0 to 4 inches, dark grayish-brown (10YR 4/2) 
coarse sandy loam, very dark grayish brown 
(10YR 3/2) moist; moderate, fine and mediun, 
granular structure; soft, very friable, non- 
sticky, nonplastic; common very fine and fine 
roots; many fine interstitial pores; neutral 
(pH 6.7); clear, smooth boundary. 

Al2--4 to 12 inches, dark grayish-brown (l10YR 4/2) 
coarse sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak, fine and medium, gran- 
ular structure; soft, very friable, nonsticky, 
nonplastic; few very fine and fine roots; many 
fine interstitial pores; .slightly acid (pH 
6.5); abrupt, irregular boundary. 

AC--12 to 16 inches, pale-brown (l10YR 6/3) coarse 

sandy loam, brown (10YR 4/3) moist; massive; 

slightly hard, friable, nonsticky, nonplastic; 

very few fine roots; common fine interstitial 

pores; slightly acid (pH 6.5); clear, inter- 

mittent boundary. 

inches, mainly hard, undecomposed granodio- 

rite; weathered in a few places. 


R--16 


The A horizon ranges from dark grayish brown to 
grayish brown in color, from coarse sandy loam to 
loamy coarse sand in texture, and from 6 to 15 inch- 
es in thickness. The AC horizon ranges from pale 
brown to brown in color, from coarse sandy loam to 
loamy coarse sand in texture, and from 1 to 5 inches 
in thickness. Sheet and rill erosion have been mod- 
erate. 

Included with this soil in mapping are small 
areas of La Posta soils, Kitchen Creek soils, and 
Mottsville soils. 

Fertility is low. Permeability is rapid. The 
available water holding capacity is 1 to 2 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. The rooting depth is 7 to 20 inch- 
es. 

This soil is used for recreational areas, wildlife 
habitat, watershed, and limited range. Capability 
unit VIIe-7 (20); Shallow Loamy range site. 


Tollhouse rocky coarse sandy loam, 30 to 65 per- 
cent slopes (ToG).--This soil is steep to very steep 


and is only 5 to 20 inches deep over hard rock. It 
is slightly eroded. Large boulders cover 20 to 25 
percent of the area, and rock outcrops 10 percent. 
Runoff is rapid to very rapid, and the erosion haz- 
ard high to very high. In other reatures, this soil 
is similar to Tollhouse rocky coarse sandy loam, 5 
to 30 percent slopes. 

Included in mapping are small areas of La Posta 
soils, Kitchen Creek soils, and Mottsville soils. 

This Tollhouse soil is used for watershed, wild- 
life habitat, and limited range. Capability unit 
VIIe-7 (20); Shallow Loamy range site. 
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Tujunga Series 


The Tujunga series consists of very deep, exces- 
sively drained sands derived from granitic alluviun. 
These soils are on alluvial fans and flood plains 
and have slopes of 0 to 5 percent. The elevation 
ranges from sea level to 1,500 feet. The mean an- 
nual precipitation is between 10 and 18 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 240 to 320 days. The 
winter growing season has only light frost. The 
vegetation in uncultivated areas is chiefly annual 
grasses and forbs and a few scattered oaks. 

In a representative profile, the surface layer is 
brown, neutral sand about 14 inches thick. The next 
layers are pale-brown, neutral sand and coarse sand. 
This material extends to a depth of more than 60 
inches. 

Tujunga soils are used mainly for range and golf 
courses. A few small areas are used for avocados, 
flowers, and truck crops. 


Tujunga sand, 0 to 5 percent slopes (TuB).--This 


soil is on alluvial fans and flood plains. Slopes 
are dominantly 2 percent. 

Representative profile: 35 feet south of San Luis 
Rey River channel on farm road that crosses flood 
plain, SE 1/4 of NW 1/4 of NW 1/4 sec. 18, T. 11 S., 
R. 4 W. 


C1--0 to 14 inches, brown (10YR 5/3) sand, dark 
grayish brown (10YR 4/2) moist; single grain; 
loose, nonsticky, nonplastic; many very fine 
and fine roots; many interstitial pores; neu- 
tral (pH 6.7); gradual, wavy boundary. 

C2--14 to 34 inches, pale-brown (10YR 6/3) sand, 
brown (10YR 5/3) moist; single grain; loose, 
nonsticky, nonplastic; common very fine and 
fine roots; many interstitial pores; neutral 
(pH 6.9); gradual, wavy boundary. 

C3--34 to 60 inches, pale-brown (10YR 6/3) coarse 
sand; brown (10YR 5/3) moist; single grain; 
loose, nonsticky, nonplastic; few very fine 
roots; neutral (pH 7.0). 


The Cl horizon ranges from brown to pale brown 
and very pale brown in color, from coarse sand to 
loamy fine sand in texture, and from 8 to 16 inches 
in thickness. The C2 and C3 horizons can extend to a 
depth of more than 60 inches. They range from pale 
brown to very pale brown in color and from coarse 
sand to loamy fine sand in texture. They are strat- 
ified with gravelly sand. 

Included with this soil in mapping are small ar- 
eas of Grangeville soils, Ramona soils, Visalia 
soils, and Riverwash. Also included in the area of 
the upper San Luis Rey River are small areas that 
have a surface layer of sandy loam. 

Fertility is low. Permeability is very rapid. 


‘The available water holding capacity is 3 to 4 inch- 


es. Runoff is very slow to slow, and the erosion 
hazard is slight. Roots easily penetrate to a depth 


of 60 inches. 
ble. 

This soil is used mainly for range and golf 
courses. A few small areas are used for avocados, 
flowers, and truck crops. Capability unit IVs-4 
(19); Sandy range site. 


Short periods of flooding are proba- 


Urban Land 


Urban land (Ur) consists of closely built-up ar- 
eas in cities. Buildings, streets, and sidewalks 
cover almost all of the surface. The soil has been 
so altered by urban works that identification is not 
feasible. : 


Visalia Series 


The Visalia series consists of moderately well 
drained, very deep sandy loams derived from granitic 
alluvium. These soils are on alluvial fans and 
flood plains and have slopes of 0 to 15 percent. The 
elevation ranges from 400 to 2,000 feet. The mean 
annual precipitation is between 14 and 18 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 260 to 320 days. 
Areas close to the coast have only light frost. The 
vegetation is chiefly annual grasses, chamise, flat- 
top buckwheat, California live oak, and scrub oak. 

In a representative profile, the surface layer is 
dark grayish-brown, slightly acid sandy loam about 
12 inches thick. The next layers are dark grayish- 
brown, slightly acid sandy loam and loam. This mate- 
rial extends to a depth of more than 60 inches. In 
some areas the soil is gravelly throughout. 

Visalia soils are used for avocados, citrus, wal- 
nut orchards, truck crops, irrigated pasture, field 
crops, tomatoes, flowers, and nursery stock. 


Visalia sandy loam, 0 to 2 percent slopes 
(VaA).--This nearly level to level soil is on flood 


plains. Slopes are dominantly 2 percent. 

Representative profile: Approximately 80 feet 
south of the Rincon Road, NW 1/4 of NW 1/4 of NW 1/4 
sec. 16, T. 11 S., R. 1 W. 


Ap--0 to 12 inches, dark grayish-brown (10YR 4/2) 
sandy loam, very dark brown (l10YR 2/2) moist; 
weak, fine, granular structure; soft, very 
friable, nonsticky, nonplastic; common very 
fine roots; many fine interstitial pores; 
slightly acid (pH 6.5); gradual, smooth bound- 
ary. 

Cl--12 to 40 inches, dark grayish-brown (10YR 4/2) 
sandy loam, dark brown (10YR 3/3) moist; mas- 
sive; slightly hard, friable, slightly sticky, 
slightly plastic; common very fine roots; com- 
mon fine tubular pores; slightly acid (pH 6.3); 
gradual, smooth boundary. 

C2--40 to 60 inches, dark grayish-brown (10YR 4/2) 
loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, friable, slightly sticky; 
slightly plastic; common fine tubular pores; 
slightly acid (pH 6.3). 


The Ap horizon ranges from dark brown or brown 
to dark grayish brown in color, from sandy loam to 
fine sandy loam in texture, and from 8 to 14 inches 
in thickness. The Cl and C2 horizons range from 
brown to dark grayish brown in color and from loam 
to sandy loam in texture. Thin strata of loamy sand 
and sand are common. In places the profile is 
calcareous in the C2 horizon, below a depth of 40 
inches. 

Included with this soil in mapping are small 
areas of Greenfield soils, Grangeville soils, Pla- 
centia soils, and Tujunga soils. 

Fertility is high. Permeability is moderately 
rapid. The available water holding capacity is 8 to 
9.5 inches. Runoff is very slow, and the erosion 
hazard is slight. The rooting depth is 60 inches 
or more. Flooding may occur for short periods. 

This soil is used for tomatoes, truck crops, avo- 
cados, citrus, flowers, small grain, and nursery 
stock. Capability unit I-l (19). 


Visalia sandy loam, 2 to 5 percent slopes (VaB).-- 


This soil is gently sloping. Runoff is slow, and the 
erosion hazard is slight. In other features, this 
soil is similar to Visalia sandy loam, 0 to 2 percent 
slopes. 

Included in mapping are small areas of Greenfield 
soils, Grangeville soils, Placentia soils, and Tu- 
junga soils. 

This Visalia soil is used for avocados, citrus, 
truck crops, tomatoes, flowers, walnuts, pasture, 
and nursery stock. Capability unit IIe-1 (19). 


Visalia sandy loam, 5 to 9 percent slopes 


(VaC).--This soil is moderately sloping. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Visalia sandy loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Greenfield 
soils, Placentia soils, Ramona soils, and Tujunga 
soils. 

This Visalia soil is used for avocados, citrus, 
tomatoes, truck crops, flowers, walnut, nursery 
stock, and range. Capability unit IIe-1 (19); Loamy 
range site. 


Visalia sandy loam, 9 to 15 percent slopes 


(VaD).--This strongly sloping soil generally occurs 
at the base of steep slopes. In many areas it formed 
in colluvium of sandy loam texture. Runoff is medi- 
um, and the erosion hazard is moderate. In other 
features, this soil is similar to Visalia sandy 
loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Greenfield 
soils, Placentia soils, Ramona soils, and Vista 
soils. 

This Visalia soil is used for avocados, citrus, 


tomatoes, flowers, walnuts, and range. Capability 
unit IIIe-1 (19); Loamy range site. 
Visalia gravelly sandy loam, 2 to 5 percent 


slopes (VbB).--This soil is gently sloping and is 
about 15 percent gravel. The available water holding 
capacity is 6 to 8 inches. Runoff is slow, and the 
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erosion hazard slight. In other features, this soil 
is similar to Visalia sandy loam, 0 to 2 percent 
Slopes. 

Included in mapping are small areas of Greenfield 
soils, Placentia soils, and Tujunga soils. 

This Visalia soil is used for avocados, citrus, 
truck crops, tomatoes, flowers, and range. Capabil- 
ity unit IIe-1 (19); Loamy range site. 


Visalia gravelly sandy loam, 5 to 9 percent 
slopes (VbC).--This soil is moderately sloping and 


is about 15 percent gravel. The available water 
holding capacity is 6 to 8 inches. Runoff is slow 
to medium, and the erosion hazard slight to moder- 
ate. In other features, this soil is similar to 
Visalia sandy loam, 0 to 2 percent slopes. 

Included in mapping are small areas of Greenfield 
soils, Placentia soils, Ramona soils, and Tujunga 
soils. 

This Visalia soil is used for avocados, citrus, 
tomatoes, truck crops, flowers, walnuts, and range. 
Capability unit IIe-1 (19); Loamy range site. 


Vista Series 


The Vista series consists of well-drained, moder- 
ately deep and deep coarse sandy loams derived from 
granodiorite or quartz diorite. These soils are on 
uplands and have slopes of 5 to 65 percent. The ele- 
vation ranges from 300 to 2,500 feet. The mean 
annual precipitation is between 14 and 18 inches, 
and the mean annual air temperature between 60° and 
62° F. The frost-free season is 260 to 320 days. 
The winter growing season has only light frost. The 
vegetation in uncultivated areas consists of chamise, 
flattop buckwheat, mustard, sumac, sugarbush, soft 
chess, ripgut brome, wild oats, foxtail, and annual 
forbs. There are scattered oaks on the north slopes 
and along drainageways. 

In a representative profile, the surface layer *s 
dark grayish-brown and dark-brown, neutral and 
slightly acid sandy loam about 19 inches thick. The 
subsoil is dark-brown and yellowish-brown, slightly 
acid coarse sandy loam about 16 inches thick. Below 
this is strongly weathered granitic rock (pl. V). 

Vista soils are used chiefly for avocados and cit- 
rus orchards, truck crops, flowers, small grain, 
range, and housing developments. 


Vista coarse sandy loam, 9 to 15 percent slopes 


(VsD).--This moderately steep soil is on uplands. 
The slope averages 10 percent. 

Representative profile: About 2 1/2 miles south 
and 1/4 mile east of Fallbrook, NE 1/4 of SW 1/4 
sec. 31, T. 9 S., R. 3 W. (projected), approximately 
440 feet north-northwest of southeast corner of 
campus of Fallbrook Union High School, 


All--0 to 3 inches, dark grayish-brown (10YR 4/2) 
coarse sandy loam, dark brown (10YR 3/3) 
moist; moderate, fine and medium, crumb struc- 
ture; soft, very friable, nonsticky, nonplas- 
tic; common very fine and fine roots; many 


very fine and fine interstitial pores; neu- 
tral (pH 6.7); abrupt, smooth boundary. 

Al2--3 to 9 inches, dark-brown (l10YR 4/3) coarse 
sandy loam, dark brown (10YR 3/3) moist; weak, 
fine and medium, granular structure; slightly 
hard, very friable, nonsticky, nonplastic; 
common very fine and fine roots; common very 
fine and fine tubular pores; neutral (pH 6.7); 
clear, irregular boundary. Krotovinas filled 
with material resembling this horizon, 3 to 4 
inches wide, extend into the underlying hori- 
zons, in places into the upper part of the 
weathered quartz diorite bedrock. 

A13--9 to 19 inches, dark-brown (10YR 4/3) coarse 
sandy loam, dark brown (l1OYR 3/3) moist; weak, 
fine and medium, granular structure; slightly 
hard, very friable, nonsticky, nonplastic; 
few, very fine and fine roots; common very 
fine and fine tubular pores; slightly acid 
(pH 6.5); numerous krotovinas and animal bur- 
rows; clear, wavy boundary. 

B21--19 to 28 inches, dark-brown (10YR 4/3) sandy 
loam, dark brown (10YR 3/3) moist; massive; 
hard, friable, nonsticky, nonplastic; few 
very fine roots; common very fine and fine 
tubular pores; slightly acid (pH 6.3); numer- 
ous krotovinas and animal burrows; clear, 
smooth boundary. 

B22--28 to 35 inches, yellowish-brown (10YR 5/4) 

sandy loam, dark yellowish brown (10YR 3/4) 

moist; massive; hard, friable, nonsticky, 

nonplastic; very few very fine and fine roots; 
common very fine and fine tubular pores; 
slightly acid (pH 6.3); numerous krotovinas 
and animal burrows; abrupt, irregular bound- 
ary. 

inches, yellowish-brown (10YR 5/4) and very 

pale brown (10YR 7/4), weathered quartz dio- 

rite and gruss, mostly plagioclase feldspar, 
biotite, hornblende, and quartz; irregular 
boundary. 


The A horizon ranges from dark grayish brown or 
grayish brown to brown or dark brown in color, from 
coarse sandy loam to sandy loam in texture, and from 
14 to 23 inches in thickness. The B horizon ranges 
from dark brown to brown or yellowish brown in col- 
or, from coarse sandy loam to sandy loam in tex- 
ture, and from 13 to 24 inches in thickness. The 
depth to weathered granitic rock ranges from 27 to 
47 inches. 

Included with this soil in mapping are small ar- 
eas of Fallbrook soils, Cieneba soils, Bonsall 
soils, and Greenfield soils. 

Fertility is medium. Permeability is moderate- 
ly rapid. The available water holding capacity is 
4 to 6 inches. Runoff is medium, and the erosion 
hazard moderate. The rooting depth is 27 to 47 
inches. 

This soil is used mainly for avocado and citrus 


orchards, tomatoes, flowers, small grain, and 
range. Some areas are used for housing develop- 
ments. Capability unit IVe-1 (19); Loamy range 
site. 


Vista coarse sandy loam, 5 to 9 percent slopes 
(VsC).--This soil is moderately sloping. Runoff is 


slow to medium, and the erosion hazard slight to 
moderate. In other features, this soil is similar 
to Vista coarse sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils, Bonsall soils, Greenfield soils, and Ramona 
soils. 

This Vista soil is used mainly for avocados, cit- 
rus, tomatoes, truck crops, flowers, and range. Some 
areas are used for housing developments. Capability 
unit IIIe-1 (19); Loamy range site. 


Vista coarse sandy loam, 9 to 15 percent slopes, 
eroded (VsD2).--This soil is strongly sloping and is 


20 to 42 inches deep over weathered rock. Rill and 
gully erosion have been moderate. The available wa- 
ter holding capacity is 3.5 to 5.5 inches. Runoff 


is medium, and the erosion hazard moderate. In other 
features, this soil is similar to Vista coarse sandy 
loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils, Cieneba soils, Bonsall soils, and Greenfield 
soils. 

This Vista soil is used mainly for avocados, cit- 
rus, tomatoes, flowers, small grain, and range. Some 
areas are used for housing developments. Capability 
unit IVe-1 (19); Loamy range site. 


Vista coarse sandy loam, 15 to 30 percent slopes 
(VsE).--This soil is moderately steep and is 20 to 


42 inches deep over weathered rock. The available 
water holding capacity is 3.5 to 5.5 inches. Runoff 
is medium to rapid, and the erosion hazard moderate 
to high. In other features, this soil is similar to 
Vista coarse sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Cieneba soils. 

This Vista soil is used for avocados, citrus, and 
range. Capability unit VIe-1 (19); Loamy range site. 


Vista coarse sandy loam, 15 to 30 percent slopes, 


eroded (VsE2).--This soil is moderately steep and is 


20 to 40 inches deep over weathered rock. Gully and 
rill erosion have been moderate. The available wa- 
ter holding capacity is 3.5 to 5 inches. Runoff is 


medium to rapid, and the erosion hazard moderate to 
high. In other features, this soil is similar to 
Vista coarse sandy loam, 9 to 15 percent slopes. 
Included in mapping are small areas of Fallbrook 
soils and Cieneba soils. 
This Vista soil is used for avocados, citrus, and 
range. Capability unit VIe-1 (19); Loamy range site. 


Vista coarse sandy loam, 30 to 65 percent slopes 
(VsG).--This soil is steep to very steep and is 20 


to 40 inches deep over weathered rock. The avail- 
able water holding capacity is 3.5 to 5 inches. Run- 
off is rapid to very rapid, and the erosion hazard 
high to very high. In other features, this soil is 
Similar to Vista coarse sandy loam, 9 to 15 percent 
slopes. 
Included in mapping are small areas of Cieneba 

soils. 


This Vista soil is used for avocados (pl. V) and 
range. Capability unit VIIe-1 (19); Loamy range site. 


Vista rocky coarse sandy loam, 5 to 15 percent 
slopes (VvD).--This soil is moderately sloping to 


strongly sloping and is 20 to 36 inches deep over 
weathered rock. About 10 percent of the area is 
covered with exposed bedrock, and about 10 percent 
with large boulders. The available water holding 
capacity is 2 to 4.5 inches. Runoff is slow to me- 
dium, and the erosion hazard slight to moderate. In 
other features, this soil is similar to Vista coarse 
sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Cieneba soils. 

This Vista soil is used for avocados, citrus, and 
range. Capability unit VIe-7 (19); Loamy range site. 


Vista rocky coarse sandy loam, 15 to 30 percent 
slopes (VvE).--This soil is moderately steep and is 


20 to 34 inches deep over weathered rock. About 10 
percent of the area is covered with rock outcrops, 

and 10 percent with large boulders. The available 
water holding capacity is 2 to 4.5 inches. Runoff 
is medium to rapid, and the erosion hazard moderate 
to high. In other features, this soil is similar 

to Vista coarse sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Fallbrook 
soils and Cieneba soils. 

This Vista soil is used mainly for range. 
cados and citrus are grown in areas where rock 
outcrops and boulders are not too numerous. Capa- 
bility unit VIe-7 (19); Loamy range site. 


Avo- 


Vista rocky coarse sandy loam, 30 to 65 percent 
slopes (VvG).--This soil is steep to very steep 


and is 20 to 32 inches deep over weathered rock. 
About 10 percent of the area is covered with rock 
outcrops, and about 10 to 20 percent with large 
boulders. The available water holding capacity is 
2 to 4 inches. Runoff is rapid to very rapid, and 
the erosion hazard high to very high. In other 
features, this soil is similar to Vista coarse 
sandy loam, 9 to 15 percent slopes. 

Included in mapping are small areas of Cieneba 
rocky coarse sandy loam. 

This Vista soil is used mainly for watershed, 
wildlife habitat, and range. Avocados are grown in 
areas where rock outcrops and boulders are not too 
numerous. Capability unit VIIe-7 (19); Loamy range 
site. 


Wyman Series 


The Wyman series consists of well-drained, very 
deep loams that formed in alluvium derived from 
basic igneous rock. These soils are on alluvial 
fans and have slopes of 2 to 15 percent. The ele- 
vation ranges from 400 to 2,200 feet. The mean an- 
nual precipitation is between 14 and 18 inches, and 
the mean annual air temperature between 60° and 62° 
F. The frost-free season is 250 to 300 days. The 
winter growing season has only light frost. The 
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vegetation is chiefly flattop buckwheat, wild oats, 
and annual grasses and forbs. 

In a typical profile, the surface layer is brown 
and reddish-brown, slightly acid and neutral loam 
about 13 inches thick. The subsoil is reddish- 
brown and brown, neutral clay loam about 27 inches 
thick. The substratum is brown, neutral, heavy loam 
and fine sandy loam. It extends to a depth of more 
than 60 inches. 

Wyman soils are used for citrus orchards, truck 
crops, tomatoes, flowers, and range. 


Wyman loam, 2 to 5 percent slopes (WmB).--This 
gently sloping soil is on alluvial fans. The slope 
averages 4 percent. 

Representative profile: 200 feet west of the 
east quarter corner of sec. 23, T. 18 S., R. 3 W. 


Al--0 to 7 inches, brown (7.5YR 5/2) loam, dark 
brown (7.5YR 3/2) moist; moderate, fine and 
medium, granular structure; soft, friable, 
slightly sticky, slightly plastic; few med- 
ium roots, common very fine and fine roots; 
many very fine interstitial pores; slightly 
acid (pH 6.3); abrupt, smooth boundary. 

A3--7 to 13 inches, reddish-brown (5YR 5/3) loam, 
dark reddish brown (5YR 3/3) moist; massive; 
hard, friable, slightly sticky, slightly 
plastic; few fine and medium roots, common 
very fine roots; few fine anc medium tubular 
pores; neutral (pH 6.7); gradual, smooth 
boundary. 

B21t--13 to 18 inches, reddish-brown (5YR 5/3) clay 
loam, dark reddish brown (5YR 3/3 moist; 
weak, medium and coarse, angular blocky 
structure; very hard, friable, slightly 
sticky, slightly plastic; few fine and medi- 
um roots; very few fine and medium tubular 
pores; common thin clay films on ped faces 
and as bridges; neutral (pH 7.0); gradual, 
smooth boundary. 

B22t--18 to 29 inches, brown (7.5YR 7/4) clay loam, 
dark brown (7.5YR 4/4) moist; weak, medium 
and coarse, angular blocky structure; very 
hard, friable, sticky, plastic; few fine and 
medium roots; very few fine and medium tubu- 
lar pores; common thin clay films as bridges 
and on ped faces; neutral (pH 7.0); gradual, 
smooth boundary. 

B23t--29 to 40 inches, brown (7.5YR 5/2) clay loam, 
dark brown (7.5YR 4/2) moist; weak, medium 
and coarse, angular blocky structure; very 
hard, friable, sticky, plastic; few very fine 
and fine roots; very few fine tubular pores; 


few thin clay films on ped faces and as 
bridges; neutral (pH 7.0); gradual, smooth 
boundary. 

C1--40 to 67 inches, brown (7.5YR 5/4) heavy loam, 
dark brown (7.5YR 4/2) moist; massive; very 
hard, friable, slightly sticky, slightly 
plastic; few very fine roots; few thin clay 
films as bridges; neutral (pH 7.2); gradual, 
smooth boundary. 

C2--67 to 72 inches, brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; massive; 
hard, friable, neutral (pH 7.2). 


The A horizon ranges from brown or reddish brown 
to strong brown in color, from loam to fine sandy 
loam in texture, and from 9 to 19 inches in thick- 
ness. The B horizon ranges from reddish brown to 
brown or dark brown in color, from clay loam to 
heavy loam in texture, and from 20 to 40 inches in 
thickness. The depth to the C horizon ranges from 
29 to 59 inches. 

Included with this soil in mapping are small 
areas of Las Posas soils, Placentia soils, Ramona 
soils, and Visalia soils. 

Fertility is high. Permeability is moderately 
slow. The available water holding capacity is 9 to 
ll inches. Runoff is slow, and the erosion hazard 
slight. The rooting depth is more than 60 inches. 

This soil is used for citrus orchards, truck 
crops, tomatoes, flowers, and range. Capability 
unit IIe-1 (19); Loamy range site. 


Wyman loam, 5 to 9 percent slopes (WmC).--This 
soil is moderately sloping. Runoff is slow to medi- 
um, and the erosion hazard slight to moderate. In 
other features, this soil is similar to Wyman loam, 
2 to 5 percent slopes. 

Included in mapping are small areas of Las Posas 
soils, Placentia soils, Ramona soils, and Visalia 
soils. 

This Wyman soil is used for citrus, truck crops, 
tomatoes, flowers, and range. Capability unit IIe-l 
(19); Loamy range site, 


Wyman loam, 9 to 15 percent slopes (WmD).--This 


soil is strongly sloping. Runoff is medium, and the 
erosion hazard is moderate. In other features, this 
soil is similar to Wyman loam, 2 to 5 percent 
slopes. 

Included in mapping are small areas of Las Posas 
soils, Ramona soils, and Placentia soils. 

This Wyman soil is used for citrus, tomatoes, 
flowers, and range. Capability unit IIIe-1 (19); 
Loamy range site. 


FORMATION, MORPHOLOGY, AND CLASSIFICATION OF THE SOILS 


This section describes the factors that have af- 
fected the formation and composition of the soils in 
the San Diego Area. It also presents the morpholog- 


ical characteristics of the soils and classifies them 


into higher categories according to the system of 
classification now in use in the United States (12) 
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Soils differ in their appearance, composition, 
management requirements, and productivity in differ- 
ent localities, or even within short distances. 
These differences are the result of the interaction 
of five soil-forming factors, namely, parent mater- 
ial, relief, climate, living organisms, and time. 


The relative effect of each of these factors varies 
within each soil. 


Formation of the Soils 


The parent material from which the soils in the 
survey area developed is complex and variable. 

The relief differs among the four physiographic 
provinces--the Coastal Plains, the Foothills, the 
Mountains, and the Desert. 

The climate varies within the Area. The Coastal 
Plains has an equable climate, but the Mountains and 
the Desert have wide ranges in temperature. Accord- 
ingly, many different kinds of plants grow in these 
areas. 

The age of the soils also varies. The age of the 
soil is not related directly to the geologic age of 
the parent rock; some soils are of recent origin, 
even though the parent rock geologically is very old. 
Most of the formations in this Area range in geo- 
logic time from Cretaceous to Quaternary. 


Coastal Plains 


The Coastal Plains is an area of rolling to steep 
topography (fig. 5). The elevation ranges from sea 
level to about 600 feet. Part of this coastal area 
is a series of fairly smooth terraces locally known 
as mesas, some of which are level and some dissected. 
The unequal altitudes of terraces of the same age 
indicate uplift of the coastal area as the major 
cause in forming the terraces. The lowest wavecut 


terraces have distinct cliffs or escarpments along 
seaward edge. 
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terraces ranges from nearly sea level to about 800 
feet. 

The Coastal Plains has the most equable climate 
of any area in the county. Temperature and precipi- 
tation vary according to the elevation and the dis- 
tance from the seacoast. Generally, the temperature 
decreases and the precipitation increases with in- 
creasing elevation. The mean annual temperature is 
61° F., and the mean minimum temperature in January 
is 42°. The frost-free season is 280 to 360 days. 
The winter growing season has only light frost. An- 
nual rainfall ranges from 10 to 16 inches; 90 per- 
cent of this amount falls during the period November 
to April. Most soils are thoroughly moistened dur- 
ing this period, but little leaching occurs. Fog 
along the coast contributes humidity to the atmos- 
phere and thus reduces loss of moisture by transpi- 
ration. Soil moisture, however, is used up during 
rapid plant growth in spring. Unless irrigated, 
the soils are dry by summer. Organic matter is oxi- 
dized during the long, warm summer and fall, so the 
soils are fairly low in organic-carbon content. 

The Miramar Mesa is made up of poorly sorted 
gravelly and cobbly alluvium of Eocene Age. Redding 
and Olivenhain soils developed in this material. 
Redding soils have a gravelly clay subsoil that is 
underlain by an iron-silica hardpan. Olivenhain 
soils have a very cobbly clay loam subsoil but do 
not have a hardpan. 

Semiconsolidated sandstone, shale, and unconsoli- 
dated sediments occur in the area between the beach 
ridges and the Foothills. These sediments weather 
readily if they are interbedded with shale, because 
calcium carbonate is the principal cementing agent. 
The soils in this area are moderately coarse textur- 
ed to fine textured and have a calcareous subsoil. 


Figure 5.--Typical pattern of soils and underlying material of the Coastal Plains. 
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Diablo, Linne, and Altamont soils are fine textured 

to moderately fine textured. Huerhuero, Las Flores, 
and Stockpen soils have an argillic horizon. Gaviota 
soils are moderately coarse textured and are under- 

lain by semiconsolidated marine sandstone. 

Corralitos, Elder, and Tujunga soils developed in 
recent sandy alluvium. This material consists of 
relatively unweathered sediments on flood plains and 
alluvial fans. It occurs mainly on the Coastal 
Plains. 

Salinas soils developed in clayey alluvium deriv- 
ed mainly from Diablo, Linne, Olivenhain, and Huer- 
huero soils. This alluvium is clay loam to clay in 
texture. It occurs in narrow drainageways and on 
alluvial fans on the Coastal Plains. 

The San Onofre breccia on the Coastal Plains is 
probably of Miocene age. Most likely it came about 
during uplift of the coastal area, or fluctuations 
in sea level, or both. Hambright soils were derived 
from this material. 

The vegetation consists of annual grasses, forbs, 
and brush. Chamise, scrub oak, and sumac are pro- 
minent brush species. Wild oats, cheatgrass, and 
flattop buckwheat are other common plants. There 
are also scattered oaks and many introduced eucalyp- 
tus trees. 

Moisture is the main limiting factor. Plant 
growth is rapid in spring until about June, when 
the moisture supply is depleted. When the soil is 
moist, micro-organisms are active and organic mat- 
ter is oxidized at about the same rate it is added 
to the soil. The organic-carbon content is about 
0.7 percent in the surface layer. It decreases with 
increasing depth. On shallow, droughty soils there 


is not enough plant growth to control erosion. 
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Foothills 


The Foothills is a belt of narrow winding valleys 
and rolling to hilly uplands that have few very 
steep slopes (fig. 6). This belt lies between the 
Coastal Plains and the Mountains. It is about 28 
miles wide and extends in a northwest-southeast 
direction from Orange and Riverside Counties to the 
Mexican border. The elevation ranges from about 600 
to 2,000 feet. The Foothills and the Coastal Plains 
are transversed by the Santa Margarita, San Luis 
Rey, San Dieguito, San Diego, Sweetwater, and Otay 
Rivers and by numerous small creeks. All of these 
streams flow for only a short period after a heavy 
rainstorm. The adjacent small to large valleys are 
important farming areas. 

The climate in the Foothills is similar to that 
of the Coastal Plains. The mean annual temperature 
is 60° F., and the mean minimum temperature in Janu- 
ary is 38°. The frost-free season is 220 to 340 
days. The winter growing season has only light 
frost. The amount of rainfall increases with in- 
creasing elevation. The total annual rainfall ranges 
from 12 to 20 inches. Rainfall is heaviest during 
the period December to April. Most soils are thor- 
oughly moistened during this period, but little 
leaching occurs. The growing season is short because 
rapid plant growth in spring uses up soil moisture. 
Organic matter is oxidized during the long, dry sum- 
mer; thus, the soils are low in organic-carbon con- 
tent. 

The parent rocks range from granite to gabbro. 
Most are tonalite and granodiorite and occur as 
fractured blocks 2 to 10 feet across. The fractures 
weather out and leave the rest of the block a 
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Figure 6.--Typical pattern of soils and underlying material of the Foothills. 
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disintegrated boulder (2). Associated with this 
bouldery topography are the rocky Cieneba, Fallbrook, 
and Vista soils. All have large boulders on the 
surface and within the gruss, which is weathered to 
a considerable depth. 

Parent material weathered from decomposed granite 
is dominant in the Foothills, the Mountains, and the 
Desert. This material is soft and is easily eroded. 
It contains sand fragments, mainly quartz, that act 
aS an abrasive when carried by runoff. The soils 
derived from decomposed granite are shallow to deep 
and are mostly sandy loams. The topography is. 
hilly. Hilltops are rounded or slightly convex, 
Slopes are moderate to very steep, and foot slopes 
are somewhat concave. Cultivated areas are subject 
to gully and sheet erosion. The Bonsall, Bosanko, 
Cieneba, Fallbrook, and Vista soils in the Foothills 
were derived from decomposed granite. 

Gabbro, or basic intrusive rock, occurs as islands 
in the Foothills and in the Mountains. It has wea- 
thered to a considerable depth. The soils that de- 
veloped in this material have a surface layer of 
fine sandy loam or loam, are shallow to moderately 
deep, and contain angular, stone size fragments. 
There are no boulders in these areas, in contrast 
with the very large, light-colored boulders strewn 
about in areas underlain by granite. The topography 
is hilly. Some slopes are steep and have concave 
foot slopes. Cultivated areas are subject to sheet 
and gully erosion. The Las Posas and Blasingame 
soils in the Foothills were derived from gabbro. 

Metasedimentary and metavolcanic rocks, which oc- 
cur mainly in the Foothills, are hard and unweather- 
ed. The soils derived from these rocks are moder- 
ately deep to very shallow and contain numerous rock 
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fragments. Auld and San Miguel soils were derived 
from metavolcanic rock and contain montmorillin- 
itic clay. Escondido, Exchequer, and Friant soils 
were derived from metasedimentary rock and are fine 
sandy loam to silt loam in texture. Exchequer and 
Friant soils lose soil material through erosion al- 
most as fast as it forms. 

The young granitic alluvium in the Foothills was 
derived predominantly from granitic rock. It is 
very gravelly sandy loam to fine sandy loam in tex- 
ture and is fairly well sorted. It occurs in broad 
basins, on alluvial fans, and in narrow drainage- 
ways. The Anderson, Chino, Grangeville, Reiff, and 
Visalia soils in the Foothills developed in this ma- 
terial. 

The old granitic alluvium that has formed in val- 
leys and on terraces and alluvial fans in the Foot- 
hills is mainly granitic in origin but has small in- 
clusions of medium-textured sediments of Pleistocene 
age. Arlington, Greenfield, Placentia, Ramona, and 
Wyman soils in the Foothills developed in this allu- 
vium. Except for Arlington and Greenfield soils, 
all have a strongly developed clayey subsoil. 


Mountains 


Between the Foothills and the Desert are steep- 
walled, bouldery peaks and broad-based, cone-shaped 
mountains (fig. 7). The topography is rugged. The 
elevation ranges mainly from 2,000 to 6,000 feet; 
some peaks rise above 6,000 feet. The mountain 
range has a northwest-southeast trend but is broken 
by faults and by river valleys. The steep topog- 
raphy, the rockiness, and the shallow soils make 
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Figure 7.--Typical pattern of soils and underlying material of the Mountains. 
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the greater part of this area unusable for culti- 
vated crops. 

The Mountain area is the coolest, wettest part of 
the San Diego Area. It receives 12 to 40 inches of 
precipitation, mainly in winter. The mean annual 
temperature is 55° F., and the mean minimum tempera- 
ture in January is 32°. The frost-free season is 
150 to 200 days. Snow stays on the ground for only 
short periods. The soils rarely, if ever, freeze. 

Vegetation is more abundant in the Mountains than 
in other parts of the Area. It consists of digger 
pine, Jeffery pine, white fir, black oak, interior 
live oak, and incense-cedar. There are also areas 
of grass and brush. Soils under the pine and oak 
trees have mats 1 inch to 5 inches thick of fresh 
and somewhat decomposed needles, leaves, and twigs. 
The cool climate slows the rate at which microor- 
ganisms reduce the supply of organic matter, so 
these soils typically have the highest organic-carbon 
content of any soils in the survey area. The organ- 
ic-carbon content is about 4 percent in the surface 
layer. It drops to less than l percent in the sub- 
soil. Most of the soils are leached of lime and 
soluble salts. 

Granitic rocks, mainly granodiorite and quartz 
diorite, are dominant in this area (3). Bancas, 
Crouch, Kitchen Creek, La Posta, and Tollhouse soils 
developed in material weathered from these rocks. 
Their texture ranges from loamy coarse sand to stony 
loam. The rocky Crouch, La Posta, and Tollhouse 
soils have very large, light-colored granitic boul- 
ders on the surface and are shallow to deep over de- 
composed granite. 

Gabbro, or basic intrusive rock, occurs as islands 
in the Mountains. It has weathered to a consider- 
able depth. 
soils were derived from this material. 


The moderately deep to deep Bommer 
They have a 
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surface layer of loam and contain many angular, 
stone-size fragments. There are no boulders. 

Micaceous schist, which is strongly metamorphosed, 
occurs as bands tilted nearly vertically. Holland 
and Sheephead soils were derived from this material. 
Both are steep to very steep and have a surface 
layer of fine sandy loam. Holland soils are deep 
and have a clay subsoil. Sheephead soils are shal- 
low. 

Young granitic alluvium was derived predominant- 
ly from granitic rocks. It is loamy coarse sand to 
coarse sandy loam in texture and is fairly well 
sorted. It occurs on alluvial fans and in narrow 
drainageways. The Mottsville soils in the Mountains 
were derived from this material. Calpine soils were 
derived from slightly older granitic alluvium. 

Arkose, which is a form of old granitic alluvium, 
is sandy loam in texture. It occurs in broad basins 
in the Mountains. Bull Trail soils were derived from 
this material. 


Desert 


The Desert, which lies in the rain shadow to the 
east of the Mountains, is an area of recent, nearly 
level to moderately sloping alluvial fans and plains 
(fig. 8). It includes areas of Borrego badlands, 
lacustrine deposits, and very rocky barren hills. 

The Desert receives the least precipitation and 
has the least vegetation in the entire survey area. 
There is not enough plant cover to control erosion. 
Precipitation diminishes rapidly down the abrupt 
eastern slopes of the Mountains. The amount of rain- 
fall is variable. Total annual rainfall ranges from 
less than 5 inches to no more than 10 inches; for 
long periods there may be very little precipitation. 
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8.--Typical pattern of soils and underlying material of the Desert. 
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The Desert has a wide range of seasonal and daily 
temperatures. The mean annual temperature is 

72° F., and the mean minimum temperature in January 
is 36°. The high temperature increases the rate of 
oxidation, so the organic-carbon content of the 
soils is very low. The frost-free season is 240 to 
270 days. Soils in the Desert show little soil de- 
velopment because of lack of moisture. They tend 
to be alkaline, because most of the moisture evap- 
orates and leaves dissolved salts. 

Granitic rocks in this area occur as barren hills 
of rock outcrops or large, light-colored granitic 
boulders that have very little soil material between 
them. These hills are mapped as Acid igneous rock 
land. 

Young granitic alluvium was derived predominantly 
from granitic rocks. It is very gravelly sand to 
loamy coarse sand in texture and is fairly well 
sorted. It occurs in broad basins, on alluvial fans, 
and in narrow drainageways. Some of this material 
washes down the steep slopes of the Mountains; the 
rest is from the granitic rock in the Desert. The 
Carrizo and Rositas soils in the Desert developed 
in young granitic alluvium. 

Recent mixed alluvium was derived from igneous 
rocks and micaceous schist. It has been deposited 
on alluvial fans. This material is finer textured 
than young granitic alluvium and has been deposited 
more slowly. It ranges in texture from coarse sandy 


The current system has six categories. Beginning 
with the most inclusive, these categories are the 
order, the suborder, the group, the subgroup, the 
family, and the series. 

The soils of the San Diego Area have been classi- 
fied according to the current system, which has been 
updated through amendments of July, 1968. Ten orders 
are recognized in the system; five orders are repre- 
sented in the Area. 

Table 3 shows the classification of each soil se- 
ries in the survey area by family, subgroup, and or- 
der, according to the current system. Table 4 shows 
the laboratory data used in classifying the soils. 

Descriptions of the orders and subgroups recog- 
nized in the Area follow. 


Entisols 


Entisols are young soils that show little, if any, 
alteration of the parent material. Five groups and 
seven subgroups in this order are recognized in the 
Survey area: Typic Xerofluvents, Typic Torrior- 
thents, Typic and Lithic Xerorthents, Typic Torri- 
psamments, and Typic and Alfic Xeropsamments. 

Typic Xerofluvents formed in recent alluvium in a 
climate that has a dry season of more than 60 days 
and a moist season of more than 90 days. The organ- 
ic-matter content in these soils varies with in- 


loam to silt loam. Indio and Mecca soils were de- 
rived from recent mixed alluviun. 
The shales, sandstones, and conglomerates in the 


creasing depth, as successive layers of soil material 
are deposited by floodwater. This subgroup is repre- 
sented by Anderson soils, which formed in mixed allu- 


Desert form essentially barren areas that are cut by 
numerous intermittent drainage channels. These areas 
are mapped as Badland. 

The essentially barren, flat areas of lacustrine 
deposits are Playas. These deposits are clayey or 
silty in texture and are typically moderately to 
strongly saline. Playas form in closed basins in 
the Desert. Some contain shallow water for a short 
period after a rain. 


Morphology and Classification of the Soils 


The relative influence of each of the soil form- 
ing factors varies greatly within the Area. The re- 
sult is many different kinds of soils. Each soil 
is recognized by morphological features that can be 
observed and measured. The absence or presence of 
these features and their degree of expression is 
the basis for soil separation and classification. 
The main processes in the development of the dif- 
ferent soil morphological features are (1) weather- 
ing of parent material, (2) accumulation and decom- 
position of organic matter, and (3) translocation 
of mineral and organic matter (4). 

Two systems of classifying soils have been used 
in the United States in recent years. 
tem was adopted in 1938 (1) and revised later (9). 
The system currently used by the National Coopera- 
tive Soil Survey was adopted in 1965 (12). It is 
under continual study. Readers interested in the 
development of the system should refer to the 
latest literature available (8). 
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The older sys- 


vium that is more than 35 percent gravel or coarser 
material. 

Typic Torriorthents formed in young alluvium in a 
dry climate. They are low in organic-matter content. 
This subgroup is represented by Indio, Mecca, and 
Carrizo soils. Indio soils developed in silty mate- 
rial that may have been reworked by wind in some 
areas. Mecca soils developed in sandy loam. Both 
are calcareous but generally lack accumulations of 
secondary lime. Carrizo soils developed in sandy 
alluvium that is more than 35 percent gravel or 
coarser material. 

Xerorthents reflect little altération of their 
parent material. They formed in a climate that has 
a warm dry season of more than 60 days and a moist 
season of more than 90 days. Typic Xerorthents are 
represented by Soboba soils, which formed in very 
gravelly alluvium; by Reiff soils, which formed in 
sandy loam or coarse silt loam that is more than 15 
percent sand; and by Cieneba soils, which are shal- 
low and are similar to the decomposed granitic par- 
ent rock. These are examples of soils in which the 
rates of erosion and weathering have reached an 
equilibrium. Lithic Xerorthents are less than 20 
inches deep over hard rock. They are examples of 
soils in which the loss of soil material through 
erosion almost keeps pace with weathering of the 
parent rock. Exchequer and Gaviota soils represent 
this subgroup. 

Typic Torripsamments are sandy soils of dry cli- 
mates and have a low organic-matter content. Rositas 
soils, which formed in deep sandy alluvium, repre- 
sent this subgroup. 
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TABLE 3.--SOIL SERIES CLASSIFIED ACCORDING TO THE CURRENT SYSTEM OF CLASSIFICATION 


Altamont-------------- Fine, montmorillonitic, thermic--------- Typic Chromoxererts------ Vertisols. 
Anderson-------------- Loamy-skeletal, mixed, nonacid, thermic- | Typic Xerofluvents------- Entisols. 
Arlington------------- Coarse-loamy, mixed, thermic-------~----- Haplic Durixeralfs------- Alfisols. 
Auld------------------ Fine, montmorillonitic, thermic--------- Typic Chromoxererts------ Vertisols. 
BancaSs---------------- Fine-loamy, mixed, mesic---------------- Typic Haploxeralfs------- Alfisols. 
Blasingame-------~----- Fine-loamy, mixed, thermic-------------- Typic Haploxeralfs------- Alfisols. 
1/ 
Bonsall--------------- Fine, montmorillonitic, thermic--------- Haplic Natrixeralfs------ Alfisols. 
1/ 
Boomer ------~--------- Fine-loamy, mixed, mesic---------------- Ultic Haploxeralfs------- Alfisols. 
1/ 
Bosanko--------------- Fine, montmorillonitic, thermic--------- Chromix Pelloxererts----- Vertisols. 
Bull Trail------------ Fine-loamy, mixed, mesic---------------- Mollic Haploxeralfs------ Alfisols. 
1/ 
Calpine--------------- Coarse-loamy, mixed, mesic---~------------ Ultic Haploxerolls------- Mollisols. 
Carlsbad-------------- Sandy, mixed, thermic------------------- Haplic Durochrepts------- Inceptisols. 
Carrizo-----~---------- Sandy-skeletal, mixed, hyperthermic----- Typic Torriorthents------ Entisols. 
Chesterton------------ Fine, kaolinitic, thermic--------------- Abruptic Durixeralfs----- Alfisols. 
Chino----------------- Fine-loamy, mixed, thermic-------------- Aquic Haploxerolls------- Mollisols. 
Cieneba--------------- Coarse-loamy, mixed, nonacid, thermic, Typic Xerorthents-------- Entisols. 
shallow. 
Corralitos------------ Mixed, thermic-------------------------- Typic Xeropsamments------ Entisols. 
1/ 
Crouch---------------- Coarse-loamy, mixed, mesic-------------- Ultic Haploxerolls------- Mollisols. 
Diablo---------------- Fine, montmorillonitic, thermic--------- Chromic Pelloxererts----- Vertisols. 
Elder----------------- Coarse-loamy, mixed, thermic------------ Pachic Haploxerolls------ Mollisols. 
Escondido---~---------- Coarse-loamy, mixed, thermic------------ Typic Xerochrepts-~------- Inceptisols. 
Exchequer------------- Loamy, mixed, nonacid, thermic---------- Lithic Xerorthents------- Entisols. 
. 1/ 
Fallbrook------------- Fine-loamy, mixed, thermic-------------- Typic Haploxeralfs------- Alfisols. 
Friant ---------------- Loamy, mixed, thermic------------------- Lithic Haploxerolls------ Mollisols. 
Gaviota--------------- Loamy, mixed, nonacid, thermic---------- Lithic Xerorthents------- Entisols. 
Grangeville----------- Coarse-loamy, mixed, thermic------------ Aquic Haploxerolls------- Mollisols. 
Greenfield------------ Coarse-loamy, mixed, thermic------------ Typic Haploxeralfs------- Alfisols. 
2/ 
Hambright------------- Loamy-skeletal, mixed, thermic---------- Lithic Haploxerolls------ Mollisols. 
1/ 
Hol land--------------- Fine-loamy, mixed, mesic---------------- Ultic Haploxeralfs------- Alfisols. 
Huerhuero-----------~-- Fine, montmorillonitic, thermic--------- Haplic Natrixeralfs------ Alfisols. 
Indio----------------- Coarse-silty, mixed, calcareous, hyper- | Typic Torriorthent------- Entisols. 
thermic. 
Indio, dark variant---|Coarse-silty, mixed, thermic------------ Cumulic Haploxerolls----- Mollisols. 
1/ 
Kitchen Creek--------- Coarse-loamy, mixed, mesic-------------- Typic Haploxerolls------- Mollisols. 
1/ 
La Posta-------------- Sandy, mixed, mesic--------------------- Entic Haploxerolls------- Mollisols. 
Las Flores------------ Fine, montmorillonitic, thermic--------- Haplic Natrixeralfs------ Alfisols. 
Las Posas------------- Fine, montmorillonitic, thermic--------- Typic Rhodoxeralfs------- Alfisols. 
3/ 
Linne----------------- Fine-loamy, mixed, thermic-------------- Calcic Entic Mollisols. 
Haploxerolls. 
Marina---------~------ Mixed, thermic-------------------------- Alfic Xeropsamments------ Entisols. 
Mecca----------------- Coarse-loamy, mixed, calcareous, hyper- | Typic Torriorthents------ Entisols. 
thermic. 
Mottsville------------ Sandy, mixed, mesic--------------------- Entic Ultic Haploxerolls- | Mollisols. 
Olivenhain------------ Clayey-skeletal, kaolinitic------------- Ultic Palexeralfs-------- Alfisols. 
Placentia------------- Fine, montmorillonitic, thermic--------- Haplic Natrixeralfs------ Alfisols. 
Ramona---------------- Fine-loamy, mixed, thermic-------------- Typic Haploxeralfs------- Alfisols. 
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TABLE 3.--SOIL SERIES CLASSIFIED ACCORDING TO THE CURRENT SYSTEM OF CLASSIFICATION--Continued 


Series 


1/ 
Redding------------- Fine, kaolinitic, thermic--------------- Abruptic Durixeralfs---- | Alfisols. 
Reiff--------------- Coarse-loamy, mixed, nonacid, thermic--- | Typic Xerorthents------ = Entisols. 
Rositas------------- Mixed, hyperthermic--------------------- Typic Torripsamments---- | Entisols. 
Salinas------------- Fine-loamy, mixed, thermic-------------- Calcic Pachic Mollisols. 
Haploxerolls. 
San Miguel---------- Fine, montmorillonitic, thermic--------- Typic Natrixeralfs------ Alfisols. 
1/ 

Sheephead----------- Loamy, mixed, mesic, shallow------------ Ultic Haploxerolls------ Mollisols. 
Soboba-------------- Sandy-skeletal, mixed, thermic---------- Typic Xerorthents------- Entisols. 
Stockpen------------ Fine, montmorillonitic, thermic--------- Haplic Natrixeralfs----- Alfisols, 
Tollhouse----------- Loamy, mixed, mesic, shallow------------ Entic Haploxerolls------ Mollisols. 
Tujunga------------- Mixed, thermic---------------------~----- Typic Xeropsamments----- Entisols. 
Visalia------------- Coarse-loamy, mixed, thermic------------ Pachic Haploxerolls----- Mollisols. 

1/ 
Vista--------------- Coarse-loamy, mixed, thermic------------ Typic Xerochrepts------- Inceptisols. 
Wyman --------------- Fine-loamy, mixed, thermic-------------- Typic Haploxeralfs------ Alfisols. 

1/ 

See laboratory analyses, table 4. 

2/ 


“The Hambright soils in the San Diego Area are taxadjuncts to the Hambright series. They have 
brighter colors, a more clayey subsoil, and fewer coarser fragments throughout the profile than is appro- 
priate to the classification shown. 

3/ 


“The Linne soils in the San Diego Area are taxadjuncts to the Linne series. 


darker colored A horizon than is appropriate to the cl 


Xeropsamments are deep and sandy and formed in a 
climate that has a warm dry season of more than 60 
days and a moist season of more than 90 days. Typic 
Xeropsamments are low in organic-matter content. 
They are represented by the somewhat excessively 
drained Corralitos soils and the excessively drained 
Tujunga soils. Alfic Xeropsamments are deep sandy 
soils that have clay lamella in the subsoil. The 
cumulative thickness of the lamella is less than 15 
inches. Marina soils, which formed in the loamy 
coarse sand of old beach ridges, represent this sub- 
group. 


Vertisols 


Vertisols are clayey soils that are more than 20 
inches deep and that, in most years, crack to a depth 
of at least 20 inches unless irrigated. They also 
have other characteristics that result from shrink- 
ing and swelling, such as slickensides. The two 
subgroups recognized in the San Diego Area are Typic 
Chromoxererts and Chromic Peloxererts. Both are in 
the suborder Xererts. This suborder occurs in a cli- 
mate that has an average soil temperature of less 
than 72° F. The cracks in Xererts soils open and 
close once each year; they remain open for more than 
60 days. 


They have a thinner, 
assification shown. 


Typic Chromoxererts have a dark-colored surface 
horizon at least 12 inches thick and no distinct mot- 
tles in the uppermost 20 inches of soil material. 
Altamont and Auld soils represent this subgroup. 

Chromic Pelloxererts have gray colors in the sur- 
face horizon. Bosanko and Diablo soils represent 
this subgroup. The laboratory data for the Bosanko 
soils, in table 4, shows that the soil sampled is 
lower in clay than is typical of the series and sub- 
group. 


Inceptisols 


Inceptisols have been in place long enough to 
show slight alteration of the parent material. The 
original rock structure has been destroyed, but lit- 
tle, if any, movement and accumulation of silicate 
clays has taken place within the soil profile. The 
two subgroups in San Diego County are Haplic Duro- 
chrepts and Typic Xerochrepts. 

Haplic Durochrepts have few prominent character- 
istics other than a pan, which is weakly cemented by 
silica and is within a depth of 40 inches. Carlsbad 
soils represent this subgroup. They developed on 
weak ferruginous sandstone, have an iron-silica pan, 
and generally contain enough iron concretions to 
have a gravelly texture. 
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The Typic Xerochrepts in the survey area are well 
drained and formed in a climate that has a warm dry 
season of more than 60 days and a moist season of 
more than 90 days. Escondido soils and Vista soils 
represent this subgroup. Escondido soils are low in 
organic-matter content and have stronger chromas and 
redder hues in the subsoil than in the surface la- 
yer. Vista soils, as shown in table 4, are low in 
organic-matter content and have only a slight clay 
increase in the subsoil. The mixing of soil layers 
indicates that these soils have been strongly worked 
by ground squirrels and other burrowing animals. 


Mollisols 


Mollisols have a thick, dark-colored surface hor- 
izon that has moderate or strong structure. The or- 
ganic-matter content of the surface layer is high, 
as shown by data in table 4 for the Crouch, Kitchen 
Creek, and La Posta soils. In fact, the organic con- 
tent is sufficiently high that these soils retain 
their dark colors, even after many years of cultiva- 
tion. Also, the structure persists after cultiva- 
tion; at least, the soils are not hard when dry. 

Only the Haploxeroll group is recognized in the 
San Diego Area. Haploxerolls formed in a climate 
that has a warm dry season of more than 60 days. 
They lack well-developed horizons of translocated 
clay. There are nine subgroups. 

Typic Haploxerolls are sufficiently well drained 
that they are free of gray colors within a depth of 
30 inches, and their water table is below a depth of 
40 inches most of the year. Kitchen Creek soils rep- 
resent this subgroup. 

Aquic Haploxerolls have restricted drainage; ei- 
ther the water table is high for significant periods 
or there are gray colors in the uppermost 30 inches 
of soil material. Chino soils are somewhat poorly 
drained and developed in the medium textured to mod- 
erately fine textured alluvium of basins and flood 
plains. Grangeville soils also are somewhat 
poorly drained, but they developed in more permea- 
ble alluvium and have a seasonal high water 
table. 

The Calcic Entic Haploxerolls in the survey 
area have a dark-colored surface layer less than 
20 inches thick; secondary lime has accumulated in 
the lower part. The Linne soils in the Area repre- 
sent this subgroup. The Linne soils of other areas 
have a soft, dark-colored surface horizon more than 
20 inches thick. 

The Calcic Pachic Haploxerolls in the Area have a 
soft, dark-colored surface layer more than 20 inches 
thick and have concentrations of secondary lime in 
the subsoil. Salinas soils represent this subgroup. 

Cumulic Haploxerolls have a dark-colored surface 
layer more than 20 inches deep, generally thickened 
by recent deposition. This subgroup is represented 
by Indio soils, dark variant, which developed in 
silty alluvium. 

Entic Haploxerolls have a subsoil that is little 
altered, if at all, from the original parent material 
or is loamy fine sand or even coarser textured. La 
Posta soils and Tollhouse soils represent this 
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subgroup. La Posta soils are coarse textured, as 

shown in table 4. Tollhouse soils are shallow and 
have only a soft, dark-colored surface layer over 

weathered rock. 

The Entic Ultic Haploxerolls in the Area are 
sandy and have a base saturation of less than 75 
percent. Mottsville soils represent this subgroup. 

Lithic Haploxerolls are underlain by hard parent 
rock at a depth of less than 20 inches. Friant and 
Hambright soils represent this subgroup. 

Pachic Haploxerolls have a soft, dark-colored 
surface layer that is more than 20 inches thick. 
Elder and Visalia soils represent this subgroup. 

Ultic Haploxerolls have a base saturation of less 
than 75 percent in the uppermost 30 inches of the 
soil profile, as shown in table 4 for the Calpine, 
Crouch, and Sheephead soils. The Calpine soils in 
the survey area fit this subgroup. The Calpine soils 
of other areas, unless irrigated, are generally dry 
during periods when soil temperature is above 41° F. 


Alfisols 


Alfisols have been in place long enough for the 
movement and accumulation of silicate clays within 
the soil profile. They are characterized by a mas- 
sive, hard surface layer and by horizons of clay 
accumulation that have high base saturation. See 
data in table 4 for the Bonsall, Fallbrook, and Red- 
ding soils. In the San Diego Area, there are five 
groups of Alfisols and nine subgroups. All are in 
the suborder Xeralfs. The soils have a mean annual 
temperature of less than 72° F., are dry for a 60- 
day period in summer, and do not have a seasonal 
high water table. 

Durixeralfs have a pan cemented by silica within 
a depth of 40 inches and below the main horizon of 
clay accumulation. Abruptic Durixeralfs have more 
than 35 percent clay in the main horizon of accumu- 
lation, as indicated in the data for Redding soils 
in table 4. Chesterton soils also represent this 
subgroup. Haplic Durixeralfs have a silica pan, but 
it is not strongly developed. Arlington soils rep- 
resent this subgroup. 

The Haploxeralfs in the survey area have moderate- 
ly developed horizons of translocated clay that is 
less than 15 percent extractable sodium. The Typic 
Haploxeralfs in the Area are well-drained soils that 
have a base saturation of more than 75 percent in 
the horizons of clay accumulation, as shown for 
Fallbrook soils in table 4. Also, in this subgroup 
are the Bancas, Blasingame, Greenfield, Ramona, and 
Wyman soils. Mollic Haploxeralfs have a dark-color- 
ed surface layer. They are represented by Bull 
Trail soils. Ultic Haploxeralfs have a base satura- 
tion of less than 75 percent in the main horizons of 
clay accumulation, as shown for Boomer and Holland 
soils in table 4. 

The Natrixeralfs in the Area have prismatic or 
blocky structure in the horizons of clay accumula- 
tion. Some parts of these horizons are more than 15 
percent extractable sodium, as shown for Bonsall 
soils in table 4. In Typic Natrixeralfs, represented 
by San Miguel soils, the upper half of the 


horizons of clay accumulation is more than 15 per- 
cent extractable sodium. In Haplic Natrixeralfs, 
the upper half of the horizon of clay accumulation 
is less than 15 percent extractable sodium, as shown 
for Bonsall soils in table 4. Also, in this sub- 
group are the Huerhuero, Las Flores, Placentia, and 
Stockpen soils. 

Ultic Palexeralfs are well-drained soils that 
have a subsoil that is more than 35 percent clay 
and, in some parts, has less than 75 percent base 
saturation. This subgroup is represented by Oliven- 
hain soils. 

The Typic Rhodoxeralfs in the Area are well- 
drained soils that have red horizons of clay accumu- 
lation more than 6 inches thick. Las Posas soils. 
represent this subgroup. 


Laboratory Data 


The physical and chemical properties of selected 
soils of twelve series in the San Diego Area are 
shown in table 4. The profiles of the soils are de- 
scribed in the section "Descriptions of the Soils." 
Samples were analyzed by the Soil Survey Laboratory, 
Soil Conservation Service, Riverside, Calif. Most 
of the determinations were made according to methods 
and procedures as outlined in Soil Survey Investiga- 
tions Report No. 1 (13). 


Methods of Sampling and Analysis 


Soils were sampled in duplicate from freshly dug 
pits to a depth of 5 feet or more. Paired sites 
were located not less than 1 mile apart or more than 
20 miles apart. Only the soil material of less than 
three-fourths inch in diameter was removed for labo- 
ratory use. If larger fragments were present, esti- 
mates were made of the amount of material that 
ranged from three-fourths inch to 3 inches in diam- 
eter. 

All determinations, except those for bulk density 
and moisture retention at 1/3-atmosphere tension, 
were made on soil material less than 2 millimeters 
in diameter. The air-dry samples were crushed with 
a rolling pin and passed through a 2-millimeter, 
round-hole screen. The fraction greater than 2 mil- 
limeters to 3 inches in diameter is reported as a 
weight percentage of the total sample. Results are 
reported on an oven-dry basis. 


472-773 O - 73 - vol, 1 -- 8 


Particle-size distribution was determined by pip- 
ette and sieve analyses. After treatment of the 
sample to remove organic matter and soluble salts, 
particles were dispersed with sodium hexametaphos- 
phate and mechanical shaking. 

Bulk density values, expressed in grams per cubic 
centimeter, are reported on the basis of fine earth 
fabric. Bulk density and the percent moisture re- 
tained at 1/3 bar were measured from plastic-coated 
clods equillibrated at a tension of 1/3 atmosphere. 
To determine the percent moisture held at 15 atmos- 
pheres of pressure, the fragmented soil was treated 
with an excess of water and then desorbed to the 
desired moisture level in a pressure membrane appa- 
ratus (11). 

A saturated paste was formed by adding water to 
the soil until the mixture began to flow. The per- 
cent water at saturation represents a weight dif- 
ference between the soil paste and an oven dry sub- 
sample. The water was removed from the soil paste 
by vacuum filtration. 

Soil reaction, expressed as pH value, was analyz- 
ed by glass electrode. 

The cation exchange capacity (NaQAc) was deter- 
mined after the sample had been sodium saturated by 
mixing it with a solution of sodium acetate. The 
amount of exchangeable sodium that was later dis- 
placed by ammonium acetate extraction represents 
the cation exchange capacity. The exchangeable so- 
dium was determined by flame analysis (5). 

Extractable cations, or exchangeable cations, in 
nonsaline, noncalcareous soils, were extracted with 
neutral, normal ammonium acetate. Calcium was pre- 
cipitated as an oxalate and titrated, magnesium was 
determined gravimetrically as magnesium pyrophos- 
phate, sodium, and potassium were analysed by 
flame photometer. Extractable acidity or exchange- 
able hydrogen was displaced from the soil with trie- 
thanolamine and barium chloride at pH 8.2. 

Electrical conductivity as an estimation of sol- 
uble salts in the saturation extract was measured 
by Wheatstone bridge. The conductivity is express- 
ed in millimhos per centimeter at 25 degrees Centi- 
grade (11). 

The percent carbonate reported as equivalent to 
calcium carbonate was measured from the amount of 
carbon dioxide evolved on acidification of the soil 
sample. 

Organic carbon was determined by acid-dichromate 
digestion and ferrous sulfate titration, using a 
modification of the Walkley-Black method (7). 

The analytical data for each layer of soil in the 
various profiles sampled are given in table 4. 
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TABLE 4.--LABORATORY ANALYSES 


[Analyses by Soil Survey Laboratory, Riverside, Calif. Samples analyzed were taken from profiles 


Particle-size distribution 


Medium 
Soil and sample number orizon Depth 
In. Pet. 
Bonsall sandy loam: 
S64 Calif-37-3-1------------ All 0 to 6 23.3 8.7) 11.0 15.0 9.8 19.4 12.8 4 
S64 Calif-37-3-2------------ Al2 6 to 10] 24.7 12.4} 9.3 13.6 9.0 18.6 12.4 3 
S64 Calif-37-3-3------------ Blt 10 to 14 | 18.7 38.9] 6.0 8.3 5.9 13.0 9.2 4 
S64 Calif-37-3-4------------ B21t 14 to 27] 21.1 38.3) 2.8 6.1 5.1 13.0 11.6 2 
1/ 
S64 Calif-37-3-5------------ B22tca | 27 to 38 | 23.3 28.5} 2.0 4,1 5.5 20.8 15.8 3 
S64 Calif-37-3-6------------ B31t 38 to 48 | 17.2 18.5] 1.6 7.4 10.3 28.7 16.3 1 
S64 Calif-37-3-7------------ B32t 48 to 60 10.8 19.4] 3.3 14.1 16.4 27.9 8.1 2 
S64 Calif-37-3-8------------ IIC1 60 to 89} 26.5 21.3| 5.5 8.9 8.6 18.5 10.7 7 
S64 Calif-37-3-9------------ IIC2 89 to 110 29.3 14.2| 12.8 12.1 6.9 13.8 10.9 31 
S64 Calif-37-3-10----------- IIC3 110 to 120 32.5 17.0) 3.3 10.8 8.0 16.2 12.2 7 
Boomer stony loam: 
S60 Calif-37-9-]----------- All 0 to 3 41.0 22.0] 2.6 5.5 4.1 13.0 11.8 10 
S60 Calif-37-9-2----------- Al2 3 to 8 40.3 22.9) 2.1 5.5 4.3 13.0 11.9 15 
S60 Calif-37-9-3----------- B1 8 to 16 39.4 23.1] 1.2 4.4 3.8 14.9 13.2 3 
S60 Calif 37-9-4----------- B21t 16 to 31 35.5 28.6] 2.1 5.4 3.7 13.4 11.3 4 
S60 Calif 37-9-5----------- B22t 31 to 46 | 29.5 32.3} 2.2 7.0 4.9 13.7 10.4 7 
S60 Calif 37-9-6----------- Cl 46 to 57 | 22.7 20.9] 3.2 13.0 8.8 20.7 10.7 6 
Bosanko clay: 
2/ 
S64 Calif-37-9-1----------- AP 0 to 5 28.9 20.6] 4.9 10.8 8.5 15.6 10.7 4 
2/ 
S64 Calif-37-9-2----------- All 5 to 18 | 24.0 | 37.0] 3.9 8.5 6.3 12.0 8.3 9 
2/ 
S64 Calif-37-9-3----------- A12 18 to 23 | 19.4 | 37.2] 7.3 10.7 6.7 11.7 7.0 11 
3/ 
S64 Calif-37-9-4-------~---- ACca 23 to 30 | 11.7 26.8) 13.1 20.4 9.2 13.8 5.0 14 
S64 Calif-37-9-5----------- Cl 30 to 48 9.7 14.5) 16.5 26.7 10.5 16.4 5.7 22 
Calpine coarse sandy loam: 
4/ 
S60 Calif-37-1-1----------- All 0 to 3 20.1 6.9] 16.2 16.0 8.5 18.9 13.4 | 23 
4/ 
S60 Calif-37-1-2----------- Al2 3 to 12 | 19.4 7.5)15.7 18.1 9.2 18.0 12.1 | 22 
4/ 
S60 Calif-37-1-3----------- B21 12 to 19 | 17.1 9.3) 15.3 18.6 9.5 19.1 11.1 | 24 
4/ 
S60 Calif-37-1-4----------- B22 19 to 34 | 20.6 11.2] 9.7 16.3 8.0 20.4 13.8 | 20 
4/ 
S60 Calif-37-1-5----------- Cl 34 to 48 | 15.2 7.8)12.6 21.8 10.5 21.0 11.1 | 21 
S60 Calif-37-1-6----------- C2 48 to 64 4.7 7.6] 25.6 35.8 11.4 12.1 2.8 14 
S60 Calif-37-1-7----------- C3 64 to 72 4.5 8.4114.8 42.5 13.9 12.8 3.1 21 


See footnotes at end of table. 
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OF REPRESENTATIVE SOILS 


described in section "Descriptions of the Soils." Dashes in columns indicate values not determined] 


Moisture retention Extractable cations 


Cation- (meq./100 gm. of soil) Elect- 
Bulk Water exchange Base rical 
densit at satu- capacity satu- | conduct- 
1/3 bar 15 bars | ration (Na0Aċ) ration ivity, 
(ECx10”) 
Gm./cc. Pct. Pet. Pet. pH Meq./100 Pct. Mmhos./ 
gm. of cm. 
soil 
1.51 10.6 4.2 25.8 6.5 8.7 4.3 1.7 --- 0.3 {0.2 78 0.57 
1.76 9.5 4.5 19.8 6.4 10.2 4.7 2.4 --- 0.6 10.1 83 0.34 
1.60 20.1 13.9 44.7 6.5 25.6 11.2 8.8 --- 2.1 10.2 88 0.66 
1.73 17.7 13.1 50.8 7.6 24.7 13.8 8.2 --- 3.5 |0.2 98 2.16 
~--- ---- 12.6 49.6 7.8 26.8 20.2 10.1 --- 6.7 10.2 99 4.80 
1.60 20.2 10.6 38.7 7.7 23.0 10.2 7.5 --- 6.3 |0.1 97 5.65 
---- ---- 9.4 33.9 7.6 20.1 8.5 6.2 --- 5.1 |0.1 96 4.07 
1.67 15.4 11.7 39.4 7.7 24.6 10.6 7.4 --- 5.9 |0.1 97 3.56 
---- ---- 13.3 47.1 7.9 36.7 18.1 8.4 --- 7.1 |0.1 95 1.79 
159 20.8 15.0 47.2 7.7 31.0 14.1 8.6 --- 5.9 |0.1 96 1.74 
---- ---- 15.9 ---- --- 34.9 20.8 5.6 }10.1 0.2 {1.4 73 ---- 
---- ---- 10.1 ---- --- 32.0 17.4 4.9 |10.3 0.2 10.9 69 ---- 
---- ---- 14.3 ---- --- 27.6 13.1 4.4 |11.2 0.2 40.4 62 ---- 
---- ---- 17.4 ---- --- 24.2 11.8 5.4 8.9 0.2 10.3 67 ---- 
---- ---- 22.4 ---- --- 26.3 11.2 5.7 9.0 0.4 10.1 66 ---- 
---- ---- 16.5 ---- --- 21:3 8.5 3.8 8.9 0.6 {0.1 59 ---- 
---- ---- 8.9 36.5 5.7 18.6 7.4 6.9 --- 0.6 |0.4 82 0.46 
---- ---- 16.0 50.8 6.6 33.4 18.5 10.4 --- 2.4 |0.2 94 0.95 
---- ---- 16.7 59.2 7.4 38.4 22.3 10.1 --- 4.2 0.2 97 2.33 
---- ---- 16.7 56.2 7.6 46.0 31.2 12.0 --- 6.6 j0.1 98 4.08 
---- ---- 12.9 44.9 7.6 38.2 22.0 9.5 --- 6.2 |0.1 96 5.33 
---- ---- 6.6 ---- --- 16.3 11.6 1.5 5.6 0.2 10.4 71 ween 
---- ---- 4.3 ---- --- 11.2 6.5 0.6 3.9 0.2 0.2 66 ---- 
---- ---- 4.2 ---- --- hed 3.8 1.0 2.0 0.2 j|0.1 72 ---- 
---- ---- 4.6 ---- --- 8.1 5.1 1.6 1.8 0.2 |0.1 80 ---- 
T ones 3.3 ne ae 5.6 3.3 | 1.2 i Ooo 80 soss 
sede — 2.6 ae Ste 4.6 2.6 | 1.0 | 0.7 | 0.2 ]0.1 84 — 
TUA ee 2.3 Sts ite 4.1 1.7 | 0.8 | 0.6 | 0.2 POs 82 mean 
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TABLE 4.--LABORATORY ANALYSES 


Particle-size distribution 


Coarse 
Soil and sample number Horizon Depth i sand 


In Pct. Pct. Pct. x Pct. Pct. 


Crouch coarse sandy loam: 


S61 Calif-37-6-1----------- All 0 to 3 23.0 11.4)11.7 23.3 8.8 14.7 7.1 720 
4/ 
S61 Calif-37-6-2----------- A12 3 to 13] 23.5 12.1)10.0 21.9 8.9 15.8 7.8 “18 
4/ 
S61 Calif-37-6-3----------- A-3 13 to 29} 22.6 10.6/12.2 24.6 8.4 14.2 7.4 “17 
S61 Calif-37-6-4----------- Bl 29 to 42 | 24.2 11.1} 8.1 19.1 8.9 18.4 10.2 8 
S61 Calif-37-6-5----------- B2 42 to 56 | 21.6 10.6}11.6 21.7 9.0 16.3 9.2 7 
S61 Calif-37-6-6----------- C1 56 to 70 | 11.9 7.6|27.2 24.1 8.7 13.8 6.7 17 
S61 Calif-37-6-7----------- C2 70 to 88] 11.1 7.0}19.3 23.3 11.8 20.9 6.6 17 
Fallbrook sandy loam: 
S64 Calif-37-2-1----------- All 0 to 2 19.5 7.6113.3 19.2 10.2 19.5 10.7 8 
S64 Calif-37-2-2----------- Al2 2 to 6 19.4 8.2}13.1 18.2 10.1 19.7 11.3 9 
S64 Calif-37-2-3----------- Bl 6 to 12 | 21.0 12.6}11.8 16.4 9.4 18.3 10.5 3 
S64 Calif-37-2-4----------- B21t 12 to 20 | 19.5 26.1}11.6 12.1 7.6 14.1 9.0 4 
S64 Calif-37-2-5----------- B22t 20 to 28 | 17.0 31.2|12.1 11.6 7.4 13.4 7.3 3 
S64 Calif-37-2-6----------- B3 28 to 47 | 12.8 14.8]17.0 21.6 10.5 16.7 6.6 11 
S64 Calif-37-2-7----------- Cl 47 to 68 | 11.2 9.2}23.8 25.8 9.6 14.9 5.5 19 
S64 Calif-37-2-8----------- C2 68 to 85 | 13.9 5.4}21.7 25.0 10.4 16.9 6.7 21 
S64 Calif-37-2-9----------- C3 85 to 90 | 14.7 5.1]27.1 23.4 9.1 14.8 5.8 36 
Holland fine sandy loam: 
4/ 
S61 Calif-37-2-1----------- All 0 to 3 23.9 8.71 1.7 5.7 5.3 33.0 21.7 “18 
4/ 
S61 Calif-37-2-2----------- Al2 3 to 10} 24.4 8.8} 1.8 5:2 4.4 32.3 23.1 “16 
4/ 
$61 Calif-37-2-3----------- A3 10 to 20 | 25.3 9.8] 1.4 4.6 4.2 29.1 25.6 “15 
S61 Calif-37-2-4----------- B21t 20 to 29 | 24.8 20.9] 1.2 2.8 2.6 20.0 27.7 5 
S61 Calif-37-2-5----------- B22t 29 to 35 | 31.3 20.3! 0.3 1.1 1.0 14.0 32.0 0 
S61 Calif-37-2-6----------- C1 35 to 50 | 31.6 11.4] 0.2 0.9 1.1 19.1 35.7 0 
S61 Calif-37-2-7----------- C2 50 to 64 | 23.6 8.8} 3.2 4.4 3.1 21.4 35.5 3 
Kitchen Creek loamy coarse 
sand: 
S61 Calif-37-4-1----------- All 0 to 4 14.4 7.0ļ|11.4 20.2 11.0 25.1 10.9 16 
S61 Calif-37-4-2----------- Al2 4 to 12 | 14.7 7.3412.3 19.8 10.2 24.8 10.9 12 
S61 Calif-37-4-3----------- Al3 12 to 21 | 15.8 8.4 410.3 19.2 9.9 25.8 10.6 13 
S61 Calif-37-4-4----------- Bl 21 to 28 | 18.1 9.1]10.0 19.4 8.8 24.5 10.1 11 
$61 Calif-37-4-5----------- B2t 28 to 42 | 19.3 13.0] 9.3 16.7 9.1 23.1 9.5 7 
S61 Calif-37-4-6----------- B3t 42 to 54 | 16.6 10.2 411.5 21.1 10.1 22.0 8.5 9 
S61 Calif-37-4-7----------- Cl 54 to 67 | 13.4 3.0} 9.7 25.3 12.2 27.3 9.1 15 
S61 Calif-37-4-8----------- C2 67 to 73 | 12.2 2.8 |17.5 23.6 12.2 24.1 7.6 12 
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OF REPRESENTATIVE SOILS. --Continued 


Extractable cations 
(meq./100 gm. of soil) 


Moisture retention 


Cation- Elect- 
Bulk exchange rical |Organic 

density | 1/3 bar 15 bars capacity conduct-| carbon 

(NaOAc) ivity, 

(ECx10~) 

Gm./cc. Pet. Pct. Pet. pH Meg. /100 Pet. Mmhos./| Pct. 

gm. of cm. 

soil 

oe eee 8.0 gits sdg 19.8 |11.1 | 2.4| 6.4] 0.2) o.6{ 69 zasa 2.25 
asz sd 8.1 Bets aa 16.5 9.5| 2.3] 6.5] 0.2] 0.5] 66 age 1.31 
Saou sis 8.3 Ia — 19.8 |11.0} 3.2] 5.3 | 0.3] 0.3] 74 ees 0.48 
a ae 10.9 Tean S 28.0 17.8 | 5.8 | 6.0] 0.4] 0.2] 80 seas 0.35 
maa = 11.8 lee zas 35.2 |22.1 | 8.0] 6.4] 0.4] 0.1] 83 gene 0.15 
SE TE 7.8 szia oe 27.8 |18.6| 5.7| 4.3 | 0.4] 0.1] 85 ee 0.08 
TEON Sara 6.9 See ne 28.6 17:2 | 4.3] 4.0] 0.6] «041 | 85 Bees 0.05 
1.42 10.2 2.9 sdis 6.4 9.6 4.6 | 1.3 | ---- | 0.3} 0.4 |) 81 seia 0.73 
1.60 10.5 3.6 oe 6.3 9.2 5.2 | 1.3 |---- | 0.3] 0.1 82 etae 0.50 
1.78 11.0 5.0 segs 6.5 10.8 6.5 | 2.0 | ---- | 0.4} 0.1 82 Siete 0.30 
1.78 15.0 10.1 = 6.6 18.3 |10.0 | 4.7 ]----| Ocal! 0.1 84 ee 0.27 
1.73 16.5 11.3 sari 6.7 19.7 10.0 | 5.0 |---- į 0.5] 0.1 84 Jess 0.24 
1.80 13.7 7.8 ee 7.0 19.3 111.3 | 5.0 |----| o.9| 0o.1ļ 91 sanz 0.07 
1.81 10.9 5.9 38.2 7.4 16.7 |10.3 | 4.3 >| s38= | 20,9. 0.1] 93 0.18 0.02 
Beis = 3.7 p 7.9 13.7 8.5 | 3.9 | ---- | 0.8} (5/) | 94 ARER 0.01 
DETS isss 4.2 44.1 7.9 15.1 9.4 | 3.7 | ---- | 0.9} 0.2] 95 0.07 0.02 
Jsa at 6.7 aaa oul 19.8 9.0 | 1.3 |10.3 | 0.2] 0.4] 51 DEEA 4.21 
uate ele 4.9 sans = 12.0 4.8] 0.9 | 5.3] 0.2] 0.3] 55 aac 1.14 
teed gash 5.2 iene oe 7.9 3.5 | 1.1 | 3.0 | 0.1] 0.3 | 62 =e 0.30 
= bees 10.0 een ae 11.4 5.4| 1.6 (|) 4.1] 0.21. O08) 65 Sae 0.26 
son Seles 12.7 aes srs 15.2 7.1] 1.7] 4.5] 0.2] 0.568 naas 0.30 
sses oe 10.7 PESA — 17.1 }]10.6| 1.8] 4.7] o4] ose | 73 oe 0.18 
AEA anae 7.4 pone ea 16.4 ]10.4| 1.8 | 3.9| 0.3] 0.1 | 77 Jsi 0.13 
Eoee nae 4.8 sses sige 14.9 9.5 | 0.6 | 47) 0.2} 0.3] 69 aora 2.29 
oe Jana 4.0 ne = 11.2 7.7| 0.6 | 2.8].0.1] 0.3] 76 2a 1.34 
Sonn a 3.9 Bate oar 8.9 5.4 | 0.4 | 1.9] 0.2| 0.4 |77 are 0.55 
es alent 4.1 alas ae 7.7 4.3 | 0.5 |1.5| Oa) 0.2 |77 ae 0.27 
<n ee 5.8 ane ae 8.7 5.6 | 1.0 | 2.0] 0.2 | 0.1 | 77 sas 0.13 
adn ines 5.5 Ashe s55 10.3 6.2 | 1.4 | 1.6] 0.3] 0.1 | 83 aoas 0.11 
ie aie 3.2 geeks Sa 7.0 3.9 | 1.1} 1.01 0.3] 0.1 | 84 Bos 0.05 
eee ae 3.0 zoe ae 6.1 2.7] ee! AON, 0.3] 0.1 | 83 seet 0.05 


97 


TABLE 4.--LABORATORY ANALYSES 


Particle-size distribution 


Coarse 
sand 


coarse 
sand 


Horizon Depth 


Soil and sample number 


La Posta loamy coarse sand: 
S60 Calif-37-5-1----------- 
S60 Calif-37-5-2----------- 
S60 Calif-37-5-3----------- 
S60 Calif-37-5-4----------- 
S60 Calif-37-5-5----------- 
S60 Calif-37-S-6----------- 
S60 Calif-37-5-7----------- 


Redding gravelly loam: 
S66 Calif-37-2-1----------- 
S66 Caltl-37=252 24 seees ee 
S66 Calif-37-2-3----------- 
S66 Calif-37-2-4----------- 
S66 Calif-37-2-5----------- 


Sheephead rocky fine sandy 
loam: 
S60 Calif-37-7-1----------- 
S60 Calif-37-7-2----------- 
S60 Calif-37-7-3----------- 
S60 Calif-37-7-4----------- 
S60 Calif-37-7-5----------- 


Vista coarse sandy loam: 
S64 Calif-37-1-1----------- 
S64 Calif-37-1-2----------- 
S64 Calif-37-1-3----------- 
S64 Calif-37-1-4----------- 
$64 Calif-37-1-5----------- 


S64 Calif-37-1-6----------- 
Calif-37-1-7----------- 


1/ 

“CaCO, equivalent 3 percent. 

yS 

“Lower than modal concept for series. 
3/ 


Caco, equivalent 1 percent. 
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OF REPRESENTATIVE SOILS. --Continued 


Moisture retention 


Bulk Water 
density 1/3 bar | 15 bars| at satu- 
ration 


4/ 


Cation- 
exchange 
capacity 
(NaOAc) 


“Exceeds amount designated in series description. 


5/ 


Trace. 


Extractable cations 
(meq./100 gm. of soil) 


Elect- 

rical 
conduct- 

ivity, 
(ECx10° ) 


Organic 
carbon 


99 


Common name 


Alkali heath 

Anise 

Australian saltbush 
Barley 

Big Galleta 

Big sagebrush 
Black brush 

Black oak 

Black sage 

Blue wildrye 
Burclover 
Burroweed 

Bur-sage 

Cactus 

California live oak 
California sagebrush 
Canyon live oak 
Catclaw acacia 
Ceanothus 

Chamise 

Cheatgrass 

Cholla cactus 
Coast live oak 
Coffeeberry 
Coulter pine 
Creosotebush 
Cutleaf filaree 
Desert ceanothus 
Desert needlegrass 
Elm brush 
Eucalyptus 

Filaree 

Flattop buckwheat 
Foxtail 

Golden bush 
Incense-cedar 
Ironwood 
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LIST OF PLANT NAMES 


Scientific name 


Frankenia grandiflora 
Foeniculum vulgare 
Atriplex semibaccata 
Hordeum spp. 

Hilaria rigida 
Artemisia tridentata 
Coleogyne ramosissima 
Quercus kelloggii 
Salvia mellifera 
Elymus glauca 
Medicago hispida 
Aplopappus fruticosus 
Franseria dumosa 
Opuntia spp. 

Quercus agrifolia 
Artemisia californica 
Quercus chrysolepis 
Acacia greggii 
Ceanothus spp. 
Adenostoma fasciculatum 
Bromus tectorum 
Opuntia spp. 

Quercus agrifolia 
Rhamnus californica 
Pinus Coulteri 

Larrea divaricata 
Erodium cicutarium 
Ceanothus greggii 
Stipa speciosa 
Cercocarpus betuloides 
Eucalyptus spp. 
Erodium cicutarium 
Eriogonum fasciculatum 
Hordeum spp. 
Haplopappus spp. 
Libocedrus decurrens 
Olneya tesota 


Common name 


Jeffrey pine 
Laurel leaf sumac 
Manzanita 
Mesquite 


Mount ain-mahogany 
Mouse barley 
Mustard 
Needlegrass 

Oak 

Oak brush 
Ocotillo 

Palo verde 
Pickelweed 
Ponderosa pine 
Red brome 

Red shank 
Ripgut brome 
Russian-thistle 
Ryegrass 

Sage 

Saltbush 
Saltgrass 


Scrub oak 
Soft chess 
Star-thistle 
Stipa 
Sugarbush 
Sumac 
Tarweed 
Vinegarweed 
White sage 
Wild oats 
Wild-rye 
Yerba santa 
Yucca 


Scientific name 


Pinus Jeffreyi 

Rhus laurina 

Arctostaphylos spp. 

Prosopis juliflora var. 
torreyana 

Cercocarpus betuloides 

Hordeum murinum 

Brassica spp. 

Stipa spp. 

Quercus spp. 

Quercus dumosa 

Fouquieria splendens 

Cercidium floridum 

Suaeda spp. 

Pinus ponderosa 

Brome rubens 

Adenostoma sparsifolium 

Bromus rigidus 

Salsola kali 

Lolium multiflorum 

Artemisia spp. 

Atriplex spp. 

Distichlis spicata var. 
stricta 

Quercus dumosa 

Bromus mollis 

Centaurea spp. 

Stipa spp. 

Rhus ovata 

Rhus spp. 

Hemizonia spp. 

Trichostema lanceolatum 

Salvia apiana 

Avena fatua 

Elymus spp. 

Eriodictyon spp. 

Yucca spp. 
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GLOSSARY 


Aggregate, soil. Many fine particles held in a sin- 
gle mass or cluster. Natural soil aggregates 
such as crumbs, blocks, or prisms, are called 
peds. Clods are aggregates produced by till- 
age or logging. 

Alluvium. Soil material, such as sand, silt, or 
clay, that has been deposited on land by 
streams. 

Available water holding capacity (also water- 

holding capacity). The capacity of soils to 

hold water available for use by most plants. 

It is commonly defined as the difference be- 

tween the amount of soil water at field ca- 

pacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch 
of soil. 

saturation. The degree to which material that 

has base-exchange properties is saturated with 

exchangeable cations other than hydrogen, 
expressed as a percentage of the cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is ex- 
posed at the surface. 

Calcareous soil. A soil containing enough calcium 
carbonate (often with magnesium carbonate) to 


Base 


effervesce (fizz) visibly when treated with 
cold, dilute hydrochloric acid. 

Chroma, color. The relative purity, strength, or 

saturation of a color; directly related to 

the dominance of the determining wave length 

of the light, and inversely relatea to gray- 

ness. One of the three variables of color. 

See Munsell color system. 

As a soil separate, the mineral soil parti- 
cles less than 0.002 millimeter in diameter. 
As a soil textural class, soil material that 
is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of 
a soil aggregate. Synonyms: clay coat, clay 
skin. 

Claypan. A compact, slowly permeable soil horizon 
that contains more clay than the horizon above 
and below it. A claypan is commonly hard when 
dry and plastic or stiff when wet. 

Cobblestone. Rock or mineral fragment 3 to 10 
inches in diameter. 


Clay. 


Colluvium. Soil material, rock fragments, or both, 
moved by creep, slide, or local wash and de- 
posited at the base of steep slopes. 
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Concretions. Grains, pellets, or nodules of various 


sizes, shapes, and colors consisting of con- 
centrations of compounds, or of soil grains 
cemented together. The composition of some 
concretions is unlike that of the surrounding 
soil. Calcium carbonate and iron oxide are 
examples of material commonly found in con- 
cretions. 


Consistence, soil. The feel of the soil and ease 


with which a lump can be crushed by the fin- 
gers. Terms commonly used to describe con- 
sistence are-- 

Loose.--Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.--When moist, crushes easily under gen- 
tle pressure between thumb and forefinger 
and can be pressed together into a lump. 

Firm.--When moist, crushes under moderate pres- 
sure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.--When wet, readily deformed by moderate 
pressure but can be pressed into a lump; 
will form a "wire" when rolled between 
thumb and forefinger. 

Sticky.--When wet, adheres to other material, 
and tends to stretch somewhat and pull 
apart, rather than to pull free from other 
material. 

Hard.--When dry, moderately resistant to pres- 
sure; can be broken with difficulty be- 
tween thumb and forefinger. 

Soft.--When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.--Hard and brittle; little affected by 
moistening. 


Depth, effective soil. The depth of soil material 


that plant roots can penetrate readily to 
obtain water and plant nutrients. It is the 
depth to a layer that differs sufficiently 
from the overlying material in physical or 
chemical properties to prevent or seriously 
retard the growth of roots. 


Drainage class (natural). Refers to the conditions 


of frequency and duration of periods of satu- 
ration or partial saturation that existed 
during the development of the soil, as op- 
posed to altered drainage, which is commonly 
the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening 
of channels or the blocking of drainage out- 
lets. Seven different classes of natural soil 
drainage are recognized. 

Excessively drained soils are commonly very po- 
rous and rapidly permeable and have a low 
water-holding capacity. 

Somewhat excessively drained soils are also very 
permeable and are free from mottling 
throughout their profile. 

Well-drained soils are nearly free from mottling 
and are commonly of intermediate texture. 

Moderately well drained soils commonly have a 
slowly permeable layer in or immediately 
beneath the solum. They have uniform color 


in the A and upper B horizons and have 
mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for signif- 
icant periods but not all the time, and 
some soils commonly have mottling at a depth 
below 6 to 16 inches, in the lower A horizon 
and in the B and C horizons. 

Poorly drained soils are wet for long periods and 
are light gray and generally mottled from 
the surface downward, although mottling 
may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the 
time. They have a dark-gray or black sur- 
face layer and are gray or light gray, with 
or without mottling, in the deeper parts of 
the profile. 


Exped. Most roots and pores follow interfaces be- 


tween adjacent peds. 


Floodplain. Nearly level land, consisting of 


stream sediments, that borders a stream and is 
subject to flooding unless protected artifi- 
cially. 


Fragipan. A loamy, brittle, subsurface horizon that 


is very low in organic matter and clay but is 
rich in silt or very fine sand. The layer is 
seemingly cemented. When dry, it is hard or 
very hard and has a high bulk density in com- 
parison with the horizon or horizons above it. 
When moist, the fragipan tends to rupture 
suddenly if pressure is applied, rather than 
to deform slowly. The layer is generally 
mottled, is slowly or very slowly permeable to 
water, and has few or many bleached fracture 
planes that form polygons. Fragipans are a 
few inches to several feet thick; they gener- 
ally occur below the B horizon, 15 to 40 inch- 
es below the surface, 


Hardpan. A hardened or cemented soil horizon, or 


layer. The soil material may be sandy or 
Clayey, and it may be cemented by iron oxide, 
Silica, calcium carbonate, or other substance. 


Horizon, soil. A layer of soil, approximately par- 


allel to the surface, that has distinct char- 
acteristics produced by soil-forming processes. 
These are the major horizons: 

0 horizon.--The layer of organic matter on the 
surface of a mineral soil. This layer con- 
sists of decaying plant residues. 

A horizon.--The mineral horizon at the surface 
or just below an O horizon. This horizon 
is the one in which living organisms are 
most active and therefore is marked by the 
accumulation of humus. The horizon may 
have lost one or more of soluble salts, 
clay, and sesquioxides (iron and aluminum 
oxides). 

B horizon.--The mineral horizon below an A hori- 

"zon, The B horizon is in part a layer of 
change from the overlying A to the under- 
lying C horizon. The B horizon also has 
distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, 
or some combination of these; (2) by 


prismatic or blocky structure; (3) by 
redder or stronger colors than the A hori- 
zon; or (4) by some combination of these. 
Combined A and B horizons are usually 
called the solum, or true soil. If a soil 
lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.--The weathered rock material imme- 
diately beneath the solum. In most soils 
this material is presumed to be like that 
from which the overlying horizons were 
formed. If the material is known to be 
different from that in the solum, a Roman 
numeral precedes the letter C. 

R layer.--Consolidated rock beneath the soil. 

The rock usually underlies a C horizon but 
may be immediately beneath an A or B hori- 
zon. 

One of the three variables of color. The 

dominant spectral (rainbow) color; it is 

related to the dominant wavelength of the 
light. See Munsell notation. 

Igneous rock. Rock that has been formed by the 
cooling of molten mineral material. Examples: 
Granite, syenite, diorite, and gabbro. 

Indurated (soil). Having a hard brittle consistency 
because the particles are held together by 
cementing substances such as humus, calcium 
carbonate, or the oxides of silicon, iron, 
and aluminium. The hardness and brittleness 
persist even when wet. 

Inped. Most roots and pores are withir the peds. 

Krotovinas. Irregular tubular streaks within one 
horizon of material transported, by burrowing 
animals, from another horizon. They appear 
as rounded or elliptical areas of various 
sizes. They generally have color and texture 
contrasting with the horizon in which they are 
located. 

Leaching. The removal of soluble materials from 
soils or other material by percolating water. 

Made land. Areas filled artificially with earth, 
trash, or both. 

Mapping unit. Areas of soil of the same kind out- 
lined on the soil map and identified by a 
symbol. 

Metamorphic rock. Rocks of any origin that have 
been completely changed physically by heat, 
pressure, and movement. Such rocks are nearly 
always crystalline. 

Mima-mound. A surface micro relief of a body of 
soil containing a series of rounded low mounds 
of one soil type, and concave intermound 
areas of a different soil type. 

Montmorillonite. A fine, platy, alumino-silicate 
clay mineral that expands and contracts with 
the absorption and loss of water. It has a 
high cation-exchange capacity and is plastic 
and sticky when moist. 

Munsell notation. A system for designating color 
by degrees of the three simple variables--hue, 
value, and chroma. For example, a notation of 
10YR 6/4 is a color with a hue of 10YR, a 
value of 6, and a chroma of 4. 


Hue. 


Parent material. Disintegrated and partly weathered 

rock from which soil has formed. 

An individual natural soil aggregate, such as 

a crumb, a prism, or a block, in contrast to 

a clod. 

Permeability. The quality of a soil horizon that 
enables water or air to move through it. 
Terms used to describe permeability are as 
follows: very slow, slow, moderately slow, 
moderate, moderately rapid, rapid, and very 
rapid. 

pH value. A numerical means for designating rela- 

tively weak acidity or alkalinity in soils. 

A pH value of 7.0 indicates percise neutral- 

ity; a higher value, alkalinity; and a lower 

value, acidity. 
A strongly saline old lake basin in the 
arid regions. 

Plowpan. A compacted layer formed in the soil 
immediately below the plowed layer. 

Profile, soil. A vertical section of the soil 
through all its horizons and extending into 
the parent material, 

Reaction, soil. The degree of acidity or alkalin- 
ity of a soil, expressed in pH values. A soil 
that tests to pH 7.0 is precisely neutral in 
reaction because it is neither acid nor alka- 
line. An acid, or "sour," soil is one that 
gives an acid reaction; an alkaline soil is 
one that is alkaline in reaction. In words, 
the degrees of acidity or alkalinity are ex- 
pressed thus: 


Ped. 


Playa. 


pH 
Extremely acid--------------- Below 4.5 
Very strongly acid---------- 4.5 to 5.0 
Strongly acid--------------- 5.1 to 5.5 
Medium acid----------------- 5.6 to 6.0 
Slightly acid--------------- 6.1 to 6.5 
Neutral--------------------- 6.6 to 7.3 
Mildly alkaline------------- 7.4 to 7.8 
Moderately alkaline--------- 7.9 to 8.4 
Strongly alkaline----------- 8.5 to 9.0 
Very strongly alkaline------ 9,1 and higher 


Relief. The elevations or inequalities of a land 
surface, considered collectively. 

Runoff (hydraulics). The part of the precipitation 
upon a drainage area that is discharged from 
the area in stream channels. The water that 
flows off the land surface without sinking in 
is called surface runoff; that which enters 
the ground before reaching surface streams is 
called ground-water runoff or seepage flow 
from ground water. 

Saline soil. A soil that contains soluble salts in 

amounts that impair growth of plants but that 

does not contain excess exchangeable sodium. 
Individual rock or mineral fragments in soils 

having diameters ranging from 0.05 to 2.0 

millimeters. Most sand grains consists of 

quartz, but they may be of any mineral com- 
position, The textural class name of any soil 


Sand. 
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that is 85 percent or more sand and not more 

than 12 percent clay. 

Individual mineral particles in a soil that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very 
fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and 
less than 12 percent clay. 

Slickensides. Polished and grooved surfaces pro- 
duced by one mass sliding past another. In 
soils, slickensides may occur at the bases of 
slip surfaces on relatively steep slopes and 
in swelling clays, where there is marked 
change in moisture content. 


Silt. 


Soil. A natural, three-dimensional body on the 
earth's surface that supports plants and that 
has properties resulting from the integrated 
effect of climate and living matter acting on 
earthy parent material, as conditioned by 


relief over periods of time. 


Structure, soil. The arrangement of primary soil 
particles into compound particles or clusters 
that are separated from adjoining aggregates 
and have properties unlike those of an equal 
mass of unaggregated primary soil particles. 
The principal forms of soil structure are-- 
platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless 
soils are (1) single grain (each grain by it- 
self, as in dune sand) or (2) massive (the 
particles adhering together without any regu- 
lar cleavage, as in many claypans and hard- 
pans). 
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Subsoil. Technically, the B horizon; roughly, the 
part of the solum below plow depth. 

Substratum. Technically, the part of the soil below 
the solum. 

Surface soil. The soil ordinarily moved in tillage, 
or its equivalent in uncultivated soil, about 
5 to 8 inches in thickness. The plowed layer. 

Taxadjuncts. Soils that cannot be classified in 
a series recognized in the classification 
system. Such soils are named for a series 
they strongly resemble and are designated as 
taxadjuncts to that series because they differ 
in ways too small to be of consequence in 
interpreting their usefulness or behavior. 

Terrace (geological). An old alluvial plain, or- 
dinarily flat or undulating, bordering a 
river, lake, or the sea. Stream terraces are 
frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to 
overflow. Marine terraces were deposited by 
the sea and are generally wide. 

Texture, soil. The relative proportions of sand, 
silt, and clay particles in a mass of soil. 
The basic textural classes, in order of in- 
creasing proportion of fine particles, are 
sand, loamy sand, sandy loam, loam, silt loam, 
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loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam classes may 
be further divided by specifying "coarse," 
"fine," or "very fine." 

Water table. The highest part of the soil or under- 
lying rock material that is wholly saturated 
with water. In some places an upper, or 
perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read the description of the mapping unit and that of the soil series to 


which the mapping unit belongs. 


Acreage and extent are given in Part I, table 2, page 19. 


follows: 


Numbers in parentheses designate land resource areas. 


Storie index ratings are explained in Part II on page 92. 


Map 


symbol 


AcG 
AtC 


AtD 
AtD2 
AtE 
AtE2 
AtF 
AuC 
AuF 
AVC 
AwC 
AwD 
AyE 


BaG 
BbE 


BbE2 
BbG 
BbG2 
BeE 
BgE 
BgF 
BIC 
B1C2 
B1D2 


BmC 


Homesites, table 1, page 2. 


Both are in Part I. 


Sources of construction material, table 5, page 14. 


Recreation, table 7, page 20. 


Land management, table 11, page 32. 


Mapping unit 


Acid igneous rock land------------- 
Altamont clay, 5 to 9 percent 
slopes--------------------------- 


Altamont clay, 9 to 15 percent 

slopes, eroded------------------- 
Altamont clay, 15 to 30 percent 

slopes--------------------------- 
Altamont clay, 15 to 30 percent 

slopes, eroded------------------- 
Altamont clay, 30 to 50 percent 

slopes---------------------7-4--- 
Anderson very gravelly sandy 

loam, 5 to 9 percent slopes------ 
Anderson very gravelly sandy 

loam, 9 to 45 percent slopes----- 
Arlington coarse sandy loam, 2 

to 9 percent slopes-------------- 
Auld clay, 5 to 9 percent slopes--- 
Auld clay, 9 to 15 percent slopes-- 
Auld stony clay, 9 to 30 percent 

slopes--------------------------- 
Badland---------------------------- 
Bancas stony loam, 5 to 30 percent 

Slopes--------------------------- 
Bancas stony loam, 5 to 30 percent 

slopes, eroded---~---------------- 
Bancas stony loam, 30 to 65 

percent slopes------------------- 
Bancas stony loam, 30 to 65 

percent slopes, eroded----------- 
Blasingame loam, 9 to 30 percent 


Blasingame stony loam, 9 to 30 
percent slopes------------------- 
Blasingame stony loam, 30 to 50 
percent slopes------------------- 
Bonsall sandy loam, 2 to 9 percent 
slopes--------------------------- 
Bonsall sandy loam, 2 to 9 percent 
slopes, eroded------------------- 
Bonsall sandy loam, 9 to 15 
percent slopes, eroded----------- 
Bonsall sandy loam, thick surface, 
2 to 9 percent slopes------------ 


Part I 
on page 


18 


Capability unit 


VITIs-1(19 ,20, 30) 


ITe-5(19) 
IIiTe-5(19) 
IIIe-5(19) 
IVe-5(19) 
IVe-5(19) 
VIe-5(19) 
TVs-4(19) 
VIs-7(19 ,20) 
IIIe-8(19) 
TIe-5(19) 
IITe-5(19) 


VIe-7(19) 
VIIIe-1(30) 


ViIe-7(20) 
VIe-7(20) 
VIle-7(20) 
Vile-7(20) 
VIe-1(19) 
VIe-7(19) 
VIlTe-7(19) 
IITIe-3(19) 
IVe-3(19) 
IVe-3(19) 


IIIe-3(19) 


Part II 
on page 


106 


95 


97 


97 


100 


100 


103 


100 


97 


The symbol <means less than. 


Range site 


Clayey (19) 
Loamy (19) 
Loamy (19) 
Loamy (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 


Loamy (20W) 


Shallow Loamy (19) 
Shallow Loamy (19) 


Shallow Loamy (19) 


Claypan (19) 
Claypan (19) 
Claypan (19) 


Claypan (19) 


Engineering, table 13, page 42, table 14, page 
48, and table 16, page 63. 

Crops, table 21, page 80. 

Average yields, table 22, page 84. 


Dashes indicate soil is not suitable for use indicated. 


Part II 


on page 


All interpretations are given in Part II, in tables as 


Storie 
index 


<10 


Map 
symbol 


BnB 
BoC 
BoE 
BrE 
BrG 
BsC 
BsD 
BsE 


BtC 


ChB 


CkA 


Mapping unit 


Bonsall-Fallbrook sandy loams, 2 


to 5 percent slopes-------------- 


Boomer loam, 2 to 9 percent 


slopes--------------------------- 


Boomer stony loam, 30 to 65 


percent slopes------------------- 


Bosanko clay, 2 to 9 percent 


slopes-~-------------------------- 


Bosanko stony clay, 5 to 9 


percent slopes------------------- 


Bull Trail sandy loam, 2 to 5 


percent slopes------------------- 


Bull Trail sandy loam, 5 to 9 


percent slopes------------------- 


Bull Trail sandy loam, 9 to 15 


percent slopes, eroded----------- 


Bull Trail sandy loam, 15 to 30 


percent slopes, eroded----------- 


Calpine coarse sandy loam, 2 to 5 


percent slopes------------------- 


Calpine coarse sandy loam, 5 to 9 


percent slopes-------~----------- 


Calpine coarse sandy loam, 5 to 9 


percent slopes, eroded----------- 


Calpine coarse sandy loam, 9 to 


15 percent slopes, eroded-------- 


Carlsbad gravelly loamy sand, 2 to 


5 percent slopes----------------- 


Carlsbad gravelly loamy sand, 5 to 


9 percent slopes----------------- 


Carlsbad gravelly loamy sand, 9 to 


15 percent slopes~--------------- 


Carlsbad gravelly loamy sand, 15 


to 30 percent slopes------------- 


Carlsbad-Urban land complex, 2 to 


9 percent slopes----------------- 


Carlsbad-Urban land complex, 9 to 


30 percent slopes---------------- 


Carrizo very gravelly sand, 0 to 9 


percent slopes------------------- 


Chesterton fine sandy loam, 2 to 


5 percent slopes----------------- 


Chesterton fine sandy loam, 5 to 


9 percent slopes----------------- 


Chesterton fine sandy loam, 9 to 


15 percent slopes, eroded-------- 


Chesterton-Urban land complex, 2 


to 9 percent slopes-------------- 


Chino fine sandy loam, 0 to 2 


percent slopes------------------- 


Chino fine sandy loam, 2 to 5 


percent slopes------------------- 


Chino silt loam, saline, 0 to 2 


percent slopes------------------- 
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30 


31 


31 


31 


30 


31 


32 


32 


32 


33 


33 


32 


33 


34 


34 


34 


34 


35 


35 


35 


35 


35 


36 


36 


36 


37 


37 


37 


38 


38 


38 


Capability unit 


IIIe-3(19) 
IIIe-1(20) 
VIe-1(20) 
ViIe-7 (20) 
VITe-7(20) 
IIIe-5(19) 
IIIe-5(19) 
IVe-5 (19) 
TVe-5(19) 
IIIec-1(20) 
IIIec-1(20) 
IVec-1(20) 
VIec-1(20) 
IVec-1 (20) 
IVec-1(20) 
IVec-1(20) 
TVec-1(20) 
IIIe-8(19) 
IITe-8(19) 
IVe-8(19) 


VIe-8(19) 


VIIs-4(30) 
IVe-3(19) 
IVe- 3(19) 


IVe-3(19) 


I-1(19) 
ITe-1(19) 


IIs-6(19) 


Part II 
on page 


102 


103 


105 


97 


97 


100 


100 


98 


98 


101 


104 


101 


101 


101 


101 


Range site 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 
Loamy (20W) 
Clayey (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Sandy 
Sandy 
Sandy 


Sandy 


Sandy 


Acid Claypan (19) 
Acid Claypan (19) 
Acid Claypan (19) 


(20W, 20E) 
(20W , 20E) 
(20W , 20E) 
(20W, 20E) 
(20W , 20E) 
(20W , 20E) 
(20W , 20E) 
(20W ,20E) 
(19) 

(19) 

(19) 


(19) 


(30) 


Part II 
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112, 
112, 
112, 
112, 
112, 
112, 
112, 


112, 


113 


113 


113 


113 


113 


113 


Storie 


index 


49 


57 


50 


35 


12 


32 


27 


26 


25 


56 


53 


45 


35 


58 


55 


49 


41 


23 


21 


20 


15 


68 


72 


Map 
symbol 


C1D2 
C1E2 
C1G2 
CmE2 
CmrG 


CnE2 


CnG2 


Co 
Cr 
CsB 
CsC 
CsD 
CtE 
CtF 
CuE 
CuG 
CvG 
DaC 
DaD 
DaE 
DaE2 
DaF 
DeD 


DeF 


DoE 


EdC 


EsC 


Mapping unit 


Cieneba coarse sandy loam, 5 to 15 
percent slopes, eroded---------- 
Cieneba coarse sandy loam, 15 to 
30 percent slopes, eroded------- 
Cieneba coarse sandy loam, 30 to 
65 percent slopes, eroded------- 
Cieneba rocky coarse sandy loam, 
9 to 30 percent slopes, eroded-- 
Cieneba very rocky coarse sandy 
loam, 30 to 75 percent slopes--- 
Cieneba-Fallbrook rocky sandy 
loams, 9 to 30 percent slopes, 


Rock outcrop------------------ 
Cieneba-Fallbrook rocky sandy 
loams, 30 to 65 percent slopes, 
eroded----------------------.--- 
Cieneba----------------------- 
Fall brook--------------------- 
Rock outcrop------------------ 
Clayey alluvial land-------------- 
Coastal beaches~------------------- 
Corralitos loamy sand, 0 to 5 
percent slopes------------------ 
Corralitos loamy sand, 5 to 9 
percent slopes------------------ 
Corralitos loamy sand, 9 to 15 
percent slopes------------------ 
Crouch coarse sandy loam, 5 to 
30 percent slopes--------------- 
Crouch coarse sandy loam, 30 to 
50 percent slopes--------------- 
Crouch rocky coarse sandy loam, 
5 to 30 percent slopes---------- 
Crouch rocky coarse sandy loam, 
30 to 70 percent slopes--------- 
Crouch stony fine sandy loam, 30 
to 75 percent slopes------------ 
Diablo clay, 2 to 9 percent 


slopes -------------------------- 
Diablo clay, 15 to 30 percent 
slopes, eroded------------------ 
Diablo clay, 30 to 50 percent 
slopes-------------------------- 
Diablo-Urban land complex, 5 to 
15 percent slopes--------------- 
Diablo-Urban land complex, 15 
to 50 percent slopes------------ 
Diablo-Olivenhain complex, 9 to 
30 percent slopes --------------- 
Diablo------------------------ 
Olivenhain-------------------- 
Elder shaly fine sandy loam, 2 
to 9 percent slopes------------- 
Escondido very fine sandy loam, 
5 to 9 percent slopes----------- 
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39 


38 


39 


39 


39 


Capability unit 


VIe-1(19) 
VIe-1(19) 
VITe-1(19) 
VIIs-8(19) 


VIIs-8(19) 


VIe-7(19) 
VIe-7(19) 
VITIs-1(19) 


VITe-7(19) 
VIle-7(19) 
VIIIs-1(19) 
TIs-5(19) 
VIIIw-4(19) 
IIIs-4(19) 
IIIs-4(19) 
IVs-4(19) 
VIe-1(20) 
VITe-1(20) 
VIe-7(20) 
VIle-7(20) 
VITe-7(20) 
IIe-5(19) 
IIIe-5(19) 
TVe-5 (19) 
TVe-5(19) 
VIe-5 (19) 


TVe-5(19) 
VIe-7(19) 


ITe-1(19) 


IIIe-8(19) 
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102 


102 


102 


105 


105 


Range site 


Shallow Loamy 
Shallow Loamy 
Shallow Loamy 
Shallow Loamy 


Shallow Loamy 


Shallow Loamy 
Loamy (19) 


Shallow Loamy 
Loamy (19) 


Clayey (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Clayey (19) 
Claypan (19) 


Loamy (19) 


(19) 
(19) 
(19) 
(19) 


(19) 
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114 


114 


114 


114 


Storie 
index 
16 
15 
6 


10 


<5 


65 


51 


Map 
symbol 


FsD2 
EsE2 
EvC 
ExE 
ExG 
FaB 
FaC 
FaC2 
FaD2 
FaE2 
FaE3 
FeC 
FeE 
FeE2 
FvD 
FvE 
FwF 
FxE 
FxG 
GaE 
GaF 
GoA 
GrA 
GrB 
Grc 
GrD 
HaG 
HmD 
HmE 
HnE 


HnG 


Mapping unit 


Escondido very fine sandy loam, 

9 to 15 percent slopes, eroded--- 
Escondido very fine sandy loam, 

15 to 30 percent slopes, eroded-- 
Escondido very fine sandy loam, 

deep, 5 to 9 percent slopes------ 
Exchequer rocky silt loam, 9 to 

30 percent slopes---------------- 
Exchequer rocky silt loam, 30 to 

70 percent slopes---------------- 
Fallbrook sandy loam, 2 to 5 

percent slopes------------------- 
Fallbrook sandy loam, 5 to 9 

percent slopes------------------- 
Fallbrook sandy loam, 5 to 9 

percent slopes, eroded----------- 
Fallbrook sandy loam, 9 to 15 

percent slopes, eroded----------- 
Fallbrook sandy loam, 15 to 30 

percent slopes, eroded----------- 
Fallbrook sandy loam, 9 to 30 

percent slopes, severely eroded-- 
Fallbrook rocky sandy loam, 5 to 

9 percent slopes---------~-------- 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes--~------------- 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes, eroded-------- 
Fallbrook-Vista sandy loams, 9 to 

15 percent slopes---------------- 
Fallbrook-Vista sandy loams, 15 to 

30 percent slopes---------------- 
Friant fine sandy loam, 30 to 50 

percent slopes------------------- 
Friant rocky fine sandy loam, 9 

to 30 percent slopes------------- 
Friant rocky fine sandy loam, 30 

to 70 percent slopes------------- 
Gaviota fine sandy loam, 9 to 

30 percent slopes---------------- 
Gaviota fine sandy loam, 30 to 50 

percent slopes------------------- 
Grangeville fine sandy loam, 0 to 

2 percent slopes----------------- 
Greenfield sandy loam, 0 to 2 

percent slopes------------------- 
Greenfield sandy loam, 2 to 5 

percent slopes------------------- 
Greenfield sandy loam, 5 to 9 

percent slopes------------------- 
Greenfield sandy loam, 9 to 15 

percent slopes------------------- 
Hambright gravelly clay loam, 30 

to 75 percent slopes------------- 
Holland fine sandy loam, 5 to 15 

percent slopes------------------- 
Holland fine sandy loam, 15 to 30 

percent slopes------------------- 
Holland stony fine sandy loam, 5 

to 30 percent slopes------------- 
Holland stony fine sandy loan, 

30 to 60 percent slopes---------- 
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45 


46 


46 


46 


47 


47 


47 


48 


48 


48 


48 


48 


48 


48 


49 


49 


49 


49 


50 


50 


50 


51 


51 


52 


52 


52 


53 


53 


53 


53 


Capability unit 


IVe-8(19) 
VIe-8(19) 
ITIe-1(19) 
VIIs-8(19) 
VIIs-8(19) 
IIe-1(19) 
IIIe-1(19) 
IIIe-1(19) 
IVe-1(19) 
VIe-1(19) 
VIIe-1(19) 
VIe-7(19) 
VIe-7(19) 
VIe-7(19) 
IVe-1(19) 
VIe-1(19) 
VIIs-8(19) 
VIIs-8(19) 
VIIs-8(19) 
VIe-8(19) 
VIIe-8(19) 
IIw-2(19) 
IIs-4(19) 
ITe-1(19) 
IIe-1(19) 
IITe-1(19) 
VIle-7(19) 
IVe-1(20) 
VIe-1(20) 
VIe-7(20) 


VIIe-7(20) 
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100 


104 


96 


106 


106 


94 


96 


96 


99 


102 


104 


103 


103 


103 


99 


102 


106 


106 


106 


104 


105 


95 


95 


94 


94 


96 


105 


99 


102 


103 


105 


Range site 


Loamy (19) 
Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 
Loamy (19) 
Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 
Loamy (19) 


Loamy (19) 


a ee ee 


Shallow Loamy (19) 
Shallow Loamy (19) 
Shallow Loamy (19) 
Shallow Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 


Loamy (20W) 
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112 


112 


112 


Storie 


index 


43 


32 


56 


<5 


<5 


64 


57 


51 


48 


35 


37 


33 


13 


27 


54 


45 


32 


11 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
HoC Holland fine sandy loam, deep, 2 

to 9 percent slopes-------------- 54 IIIe-1(20) 97 Loamy (20W) 112 68 
HrC Huerhuero loam, 2 to 9 percent 

slopes--------------~------------ 54 IIIe-3(19) 97 Claypan (19) 111 41 
HrC2 Huerhuero loam, 5 to 9 percent 

slopes, eroded------------------- 55 IVe-3(19) 100 Claypan (19) 111 38 
HrD Huerhuero loam, 9 to 15 percent 

slopes--------------------------- 55 IVe-3(19) 100 Claypan (19) 111 36 
HrD2 Huerhuero loam, 9 to 15 percent 

slopes, eroded------------------- 55 IVe-3(19) 100 Claypan (19) 111 36 
HrE2 Huerhuero loam, 15 to 30 percent 

slopes, eroded------------------- 55 VIe-3(19) 103 Claypan (19) 111 32 
HuC Huerhuero-Urban land complex, 2 

to 9 percent slopes-------------- 55  |--------------------- =-=- | ott e scene nnn nee - ne so <> 
HuE Huerhuero-Urban land complex, 9 

to 30 percent slopes------------- 55 | ween e ee ------------- rs ee na -- 
InA Indio silt loam, 0 to 2 percent 

slopes----------~----------------- 56 I-1(30) 94 | --------------------- aes 85 
InB Indio silt loam, 2 to 5 percent 

slopes--------------------------- 56 IIe-1(30) 94) | --------------------- eee 81 
IoA Indio silt loam, saline, 0 to 2 

percent slopes------------------- 56 IIIs-6 (30) 99 Alkali Flats (30) 111 56 
IsA Indio silt loam, dark variant------ 56 IT-1(30) 94 ns ESNA 86 
KcC Kitchen Creek loamy coarse sand, 

5 to 9 percent slopes------------ 57 IVec-4(20) 101 Sandy (20W,20E) 114 45 
KcD2 Kitchen Creek loamy coarse sand, 

9 to 15 percent slopes, eroded--- 58 IVec-4(20) 101 Sandy (20W,20E) 114 45 
LaE2 La Posta loamy coarse sand, 5 to 

30 percent slopes, eroded-------- 58 VIse-4(20) 104 Granitic (20W,20E) 111, 112 26 
LaE3 La Posta loamy coarse sand, 5 to 

30 percent slopes, severely 

eroded--------------------------- 58 VIIe-1(20) 105 Granitic (20W,20E) 111, 112 13 
LcE La Posta rocky loamy coarse sand, 

5 to 30 percent slopes----------- 58 VIIe-7(20) 105 Granitic (20W,20E) 111, 112 15 
LcE2 La Posta rocky loamy coarse sand, 

5 to 30 percent slopes, eroded--- 59 VIile-7(20) 105 Granitic (20W,20E) 111, 112 15 

LcF2 La Posta rocky loamy coarse 

sand, 30 to 50 percent slopes, 
eroded--------------------------- 59 VITe-7(20) 105 Granitic (20W,20E) 111, 112 6 
LdE La Posta-Sheephead complex, 9 to 
30 percent slopes---------------- 59 
La Posta----------------------- -- VIsc-4(20) 104 Granitic (20W,20E) 111, 112 13 
Sheephead---------------------- -- VIe-7(20) 103 Loamy (20W,20E) 112, 113 13 
Rock outcrop------------------- -- VITIs-1(20) 106 = |--------------------- --- -- 
LdG La Posta-Sheephead complex, 30 to 
65 percent slopes---------------- 59 
La Posta----------------------- -- VIIe-7(20) 105 Granitic (20W,20E) 111, 112 5 
Sheephead---------------------- -- VIIe-7(20) 105 Loamy (20W ,20E) 112, 113 5 
Rock outcrop------------------- -- VIIIs-1(20) 106» $j +-------------------- --- A 
LeC Las Flores loamy fine sand, 2 to 
9 percent slopes----------------- 60 TVe-3(19) 100 Claypan (19) 111 36 
LeC2 Las Flores loamy fine sand, 5 to 
9 percent slopes, eroded--------- 60 IVe-3(19) 100 Claypan (19) 111 31 
LeD Las Flores loamy fine sand, 9 to 
15 percent slopes---------------- 60 IVe-3(19) 100 Claypan (19) 111 34 
LeD2 Las Flores loamy fine sand, 9 to 
15 percent slopes, eroded-------- 60 TIVe- 3(19) 100 Claypan (19) 111 29 
LeE Las Flores loamy fine sand, 15 
to 30 percent slopes------------- 61 VIe-3(19) 103 Claypan (19) 111 29 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
LeE2 Las Flores loamy fine sand, 15 to 

30 percent slopes, eroded-------- 61 VIe-3(19) 103 Claypan (19) 111 26 
LeE3 Las Flores loamy fine sand, 9 to 

30 percent slopes, severely 

eroded--------------------------- 61 VIle-1(19) 104 Claypan (19) 111 24 
LfC Las Flores-Urban land complex, 2 

to 9 percent slopes-------~------ 61 | ------------------- -=-=  |--------------------- --- -- 
LfE Las Flores-Urban land complex, 9 

to 30 percent slopes------------- 6l  |------------------- ---  |--------------------- --- -- 
LpB Las Posas fine sandy loam, 2 to 

5 percent slopes----------------- 62 IIIe-1(19) 96 Loamy (19) 112 41 
LpC Las Posas fine sandy loam, 5 to 

9 percent slopes----------------- 62 IIIe-1(19) 96 Loamy (19) 112 -- 
LpC2 Las Posas fine sandy loam, 5 to 

9 percent slopes, eroded--------- 62 IIIe-1(19) 96 Loamy (19) 112 34 
LpD2 Las Posas fine sandy loam, 9 to 

15 percent slopes, eroded-------- 62 IVe-1(19) 99 Loamy (19) 112 33 
LpE2 Las Posas fine sandy loam, 15 to 

30 percent slopes, eroded-------- 62 VIe-1(19) 102 Loamy (19) 112 26 
LrE Las Posas stony fine sandy loam, 

9 to 30 percent slopes----------- 62 VIe-7(19 ,20) 103 Loamy (19,20W) 112 24 
LrE2 Las Posas stony fine sandy loam, 

9 to 30 percent slopes, eroded--- 63 VIe-7(19 ,20) 103 Loamy (19,20W) 112 21 
LrG Las Posas stony fine sandy loam, 

30 to 65 percent slopes---------- 61 VIIe-7(19 ,20) 105 |Shallow Loamy (19, 114, 115 8 
LsE Linne clay loam, 9 to 30 percent 20W) 

slopes--------------------------- 63 IVe-1(19) 99 Clayey (19) 111 14 
LsF Linne clay loam, 30 to 50 percent 

slopes--------------------------- 63 VIe-1(19) 102 |Clayey (19) 111 6 
Lu Loamy alluvial land---------------- 64 IIw-2(20) 95 Wet Meadow (20E6W) 115 61 
LvF3 Loamy alluvial land-Huerhuero 

complex, 9 to 50 percent slopes, 

severely eroded------------------ 64 VIIIs-1(19) 106 | --------------------- --+ 23 
Md Made land-------------------------- 64 VIIIe-1(19) 106 | --------------------- --- -- 
M1C Marina loamy coarse sand, 2 to 9 

percent slopes------------------- 64 IIIs-4(19) 98 | ----------+---------- --- 54 
MIE Marina loamy coarse sand, 9 to 30 

percent slopes------------------- 65 IVs-4(19) 101 | --------------------- mae 45 
MnA Mecca coarse sandy loam, 0 to 2 

percent slopes------------------- 65 IIs-4(30) 96 |Loamy (30) 113 72 
MnB Mecca coarse sandy loam, 2 to 5 

percent slopes------------------- 65 Ile-1(30) 94 Loamy (30) 113 69 
MoA Mecca sandy loam, saline, 0 to 2 

percent slopes------------------- 65 IIIs-6(30) 99 {Alkali Flats (30) 111 54 
MpA2 Mecca fine sandy loam, 0 to 2 

percent slopes, eroded----------- 66 Ile-4(30) 95  |Loamy (30) 113 77 
MrG Metamorphic rock land-------------- 66 VIIIs-1(19 ,20) 106 ‘| --------------------- --- <10 
MvA Mottsville loamy coarse sand, 0 

to 2 percent slopes-------------- 66 IVse-4(20) 102 |Sandy (20W,20E) 114 50 
MvC  Mottsville loamy coarse sand, 2 

to 9 percent slopes-------------- 66 IVse-4(20) 102 Sandy (20W,20E) 114 45 
MvD Mottsville loamy coarse sand, 9 

to 15 percent slopes------------- 66 IVsc-4(20) 102 Sandy (20W,20E) 114 43 
MxA Mottsville loamy coarse sand, wet, 

0 to 2 percent slopes------------ 67 Vw-1(20) 102 Wet Meadow (20E§W) 115 45 
OhC Olivenhain cobbly loam, 2 to 9 

percent slopes------------------- 67 VIe-7(19) 103 |Claypan (19) 111 29 
OhE Olivenhain cobbly loam, 9 to 30 

percent slopes------------------- 68 VIe-7(19) 103 |{Claypan (19) 111 20 
OhF Olivenhain cobbly loam, 30 to 50 

percent slopes------------------- 68 VIIe-7(19) 105 Claypan (19) 111 10 


RkB 


RkC 


Rm 
RoA 


RrC 


RsA 


RsC 


RsD 


Mapping unit 


Olivenhain-Urban land complex, 2 


to 9 percent slopes 


Olivenhain-Urban land complex, 9 


to 30 percent slopes 


Placentia 
percent 
Placentia 
percent 
Placentia 
percent 
Placentia 
percent 
Placentia 
face, 0 
Placentia 


sandy loam, 0 to 2 


slopes------------------ 


sandy loam, 5 to 9 


slopes, eroded---------- 


sandy loam, 9 to 15 


slopes, eroded---------- 


sandy loam, thick sur- 


to 2 percent slopes----- 


sandy loam, thick sur- 
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face, 2 


slopes-------------------------- 
slopes----~---------------~------- 


slopes-------------------------- 


Ramona sandy loam, 


slopes, eroded------------------ 


Ramona sandy loam, 9 to 15 per- 


cent slopes, eroded------------- 


Ramona gravelly sandy loam, 9 to 


15 percent slopes--------------- 


Ramona gravelly sandy loam, 15 to 


30 percent slopes--------------- 


Redding gravelly loam, 2 to 9 


percent slopes------------------ 


Redding cobbly loam, 9 to 30 


percent slopes-----~-------------- 


Redding cobbly loam, dissected, 


15 to 50 percent slopes--------- 


Redding-Urban land complex, 


9 percent slopes---------------- 


Redding-Urban land complex, 


30 percent slopes--------------- 


Reiff fine sandy loam, 0 to 2 


percent slopes------------------ 


Reiff fine sandy loam, 2 to 5 


percent slopes------------------ 


Reiff fine sandy loam, 5 to 9 


percent slopes------------------ 
Riverwash---~---------------------- 


Rositas fine sand, 0 to 2 percent 


slopes-------------------------- 


Rositas fine sand, hummocky, 5 to 


9 percent slopes---------------- 


Rositas loamy coarse sand, 0 to 


2 percent slopes---------------- 


Rositas loamy coarse sand, 2 to 


9 percent slopes---------------- 


Rositas loamy coarse sand, 9 to 


15 percent slopes--------------- 


to 9 percent slopes----- 


Part I Part II 
on page Capability unit on page 
68 | --------------------- --- 
68.  petesadindninai aaae --- 
69 IVs-3(19) 101 
68 IVe-3(19) 100 
69 IVe-3(19) 100 
69 IVe-3(19) 100 
69 IIIs-3(19) 98 
69 IIIe-3(19) 97 
69 VII Iw-6 (30) 106 
70 I-1(19) 93 
70 IIe-1(19) 94 
70 IIIe-1(19) 96 
71 IIIe-1(19) 96 
71 IVe-1(19) 99 
71 Ive-1(19) 99 
71 VIe-1(19) 102 
71 VIe-3(19) 103 
72 VIe-7(19) 103 
72 vIIe-7(19) 105 
72 | ------+------------ --- 
720 (Gases ssee tense as sees --- 
73 I-1(19) ,IIIc-1(20) 93, 99 
73% IIe-1(19),IIIe-1(20) 94, 97 
73 ITe-1(19),IITe-1(20) 94, 97 
73 VIIIw-4(19 ,20, 30) 106 
74 IVe- 4(30) 100 
74 VIIe-4 (30) 105 
74 IVs-4(30) 102 
74 IVs-4(30) 102 
74 VIIs-4(30) 106 


Á- m m n a a er es 


Loamy 


Acid Claypan (19) 
Acid Claypan (19) 
Acid Claypan (19) 


Range site 


(19) 


Part II 
on page 


110 


114 


114 


Storie 
index 


<10 


39 


37 


VsE 


VsE2 


Mapping unit 


Rough broken land------------------ 
Salinas clay loam, 0 to 2 percent 
slopes--------------------------- 


slopes--------------------------- 


San Miguel rocky silt loam, 9 to 

30 percent slopes---------------- 
San Miguel-Exchequer rocky silt 

loams, 9 to 70 percent slopes... 

San Miguel--------------------- 
Exchequer---------------------- 
Sheephead rocky fine sandy loam, 

9 to 30 percent slopes, eroded--- 
Sheephead rocky fine sandy loam, 

30 to 65 percent slopes, eroded-- 
Sloping gullied land--------------- 
Soboba stony loamy sand, 9 to 30 

percent slopes------------------- 
Steep gullied land----------------- 
Stockpen gravelly clay loam, 0 to 

2 percent slopes-~---------------- 
Stockpen gravelly clay loam, 2 to 

5 percent slopes----------------- 
Stony land------------------------- 
Terrace escarpments---------------- 
Tidal flats------------------------ 
Tollhouse rocky coarse sandy loam, 

5 to 30 percent slopes, eroded--- 


Tollhouse rocky coarse sandy 
loam, 30 to 65 percent slopes---- 


Tujunga sand, 0 to 5 percent 


Visalia sandy loam, 0 to 2 

percent slopes------------------- 
Visalia sandy loam, 2 to 5 

percent slopes--~------------------ 
Visalia sandy loam, 5 to 9 

percent slopes------------------- 
Visalia sandy loam, 9 to 15 

percent slopes------------------- 
Visalia gravelly sandy loam, 2 

to 5 percent slopes-------------- 
Visalia gravelly sandy loam, 5 

to 9 percent slopes-------------- 
Vista coarse sandy loam, 5 to 9 

percent slopes------------------- 
Vista coarse sandy loam, 9 to 15 

percent slopes--~-----~----------- 
Vista coarse sandy loam, 9 to 15 

percent slopes, eroded----------- 
Vista coarse sandy loam, 15 to 30 

percent slopes------------------- 
Vista coarse sandy loam, 15 to 30 

percent slopes, eroded----------- 
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Part I 
on page 


74 


80 


Part II 
Capability unit on page 


VIIIe-1(19, 20) 106 
I-1(19) 93 
ITe-1(19) 94 
TIs-5(19) 96 
ITe-5 (19) 95 
VIIe-8(19) 105 
VIlIe-8(19) 105 
VITe-8(19) 105 
VIe-7(20) 103 
VIIe-7(20) 105 
VIIIe-1(30) 106 
VIe-7 (20) 103 
VIIIe-1(19 ,20) 106 
IIIs-3(19) 98 
IIIs-3(19) 98 
VIIIs-1(19,20) 106 
VIITe-1(19 ,20,30) 106 
VIITIw-6 (19) 106 
VIIe-7(20) 105 
VIIe-7(20) 105 
IVs-4(19) 101 
I1-1(19) 93 
IIe-1(19) 94 
ITe-1(19) 94 
IIIe-1(19) 96 
IIe-1(19) 94 
IIe-1(19) 94 
IIIe-1(19) 96 
IVe-1(19) 99 
IVe-1(19) 99 
VIe-1(19) 102 
VIe-1(19) 102 


Range site 


Acid Claypan (19) 
Acid Claypan (19) 
Shallow Loamy (19) 
Loamy (20W,20E) 


Loamy (20W,20E) 


ee ee eee 
ee eee eee 


eee 


Shallow Loamy (20W, 


20E) 


Shallow Loamy (20W, 


20E) 


Sandy 


(19) 


Part II 
on page 


113 


Storie 
index 


<10 


81 


73 


62 


59 


19 


35 


33 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
VsG Vista coarse sandy loam, 30 to 

65 percent slopes---------------- 83 VIIe-1(19) Loamy (19) 14 
VvD Vista rocky coarse sandy loam, 

5 to 15 percent slopes----------- 83 VIe-7(19) Loamy (19) 27 
VvE Vista rocky coarse sandy loam, 

15 to 30 percent slopes---------- 83 VIe-7(19) Loamy (19) 22 
VvG Vista rocky coarse sandy loam, 

30 to 65 percent slopes---------- 83 VIIe-7(19) Loamy (19) 9 
WmB Wyman loam, 2 to 5 percent slopes-- 84 IIe-1(19) Loamy (19) 81 


WmC Wyman loam, 5 to 9 percent slopes-- 84 IIe-1(19) Loamy (19) 77 
WmD Wyman loam, 9 to 15 percent 
s lopes----------------~--~------- 84 IITTe-1(19) Loamy (19) 69 
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This is a scanned version of the text of the original soil survey report. The original maps are not included in this document. 
Although the original tables are i ed in this document, it is recommended that tables and maps be generated using 


<S li 
SSURGO data from the Web Soil Survey pr the|Soil Data Mart, which contain the official data and information for the 


Field Office Technical Guide: 


For additional information, please contact the California State Soil Scientist at (530) 792-5640. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
Soil Conservation Service and Forest Service 
in cooperation with 
UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION 
UNITED STATES DEPARTMENT OF THE INTERIOR 
Bureau of Indian Affairs 
DEPARTMENT OF THE NAVY 
United States Marine Corps 


Issued December 1973 


Major fieldwork for this survey was completed in the period 1960-67. 
names and descriptions were approved in 1967. 


Soil 
Unless otherwise indicated, 


statements in the publication refer to conditions in the San Diego Area in 


1969. 


This survey was made cooperatively by the Soil Conservation Service 


and Forest Service; the University of California Agricultural Experiment 
Station; the Bureau of Indian Affairs; the United States Marine Corps; the 


Department of Housing and Urban Development; the County of San Diego Planning 


Department; and the Comprehensive Planning Organization. 


It was partly 


financed by the County of San Diego and the Department of Housing and Urban 
Development, under the provisions of Section 701 of the Housing Act of 1954, 


amended. 


It is part of the technical assistance furnished to the Soil 


Conservation Districts of San Diego County. 


HOW TO USE THIS SOIL SURVEY 


This soil survey for the San Diego Area consists 
of two parts and a separate map packet. Part I con- 
tains a detailed description of each soil in the 
Area and shows how the soils are classified accord- 
ing to the system currently used by the United 
States Department of Agriculture. Part II contains 
interpretations for selected urban, engineering, and 
agricultural uses of the soils. The map packet con- 
tains the general soil map for the Area, larger 
scale maps on an aerial base, and an Index to Map 
Sheets. 


Locating Soils 


All the soils of the San'Diego Area are shown on 
the detailed map. This map consists of 76 sheets, 
each of which is numbered to correspond with a num- 
ber on the Index to Map sheets. On each sheet of 
the detailed map, soil areas are outlined and are 
identified by symbols. All areas marked with the 
same symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough room; 
otherwise it is outside and a pointer shows where 
the symbol belongs. 


Finding and Using Information 


The "Guide to Mapping Units" can be used to find 
information. This guide lists all the soils of the 
survey area in alphabetic order by map symbol, shows 
the page where each soil is described, and gives the 
capability classification, the Storie index rating, 
and the range designation of each. 

Much of the information in Part II is in tables 
that rate the soils for various urban and agricultur- 
al uses. The ratings are based on soil criteria 


Cover picture: 


9 to 30 percent slopes. 


that are explained. A rating of slight means that 
soil properties are generally favorable for the 
rated use, or limitations are minor and easily over- 
come. Moderate means that some soil properties are 
unfavorable but can be overcome or modified by spe- 
cial planning and design. Severe indicates soil 
properties so unfavorable and so difficult to correct 
or overcome that major soil reclamation, special 
designs, or intensive maintenance is required. 

In applying these ratings it is necessary to 
remember that they-- 


e Do not eliminate the need for detailed onsite 
investigation of the soil and site before de- 
Signing, grading, or construction. 

e Cover dominant slope of the mapping unit and 
therefore do not take into consideration the 
difference in suitability that can result if 
the slope in a given area is outside the domi- 
nant slope range of the mapping unit. 

e Apply to soil in the undisturbed state, not soil 
altered through grading, compaction, or other 
manipulation. 

e Take into account limitations of the soil, which 
is one of several factors to be considered in 
determining land use. 


A major purpose of this survey is to serve as one 
of the essential guides in land-use planning. Such 
planning is more easily implemented through the use 
of colored interpretative maps. Colored map sheets 
showing suitability of the soils for most of the 
purposes considered in this survey are available in 
the offices of the Comprehensive Planning Organiza- 
tion. Individuals or planning organizations can 
make similar interpretative maps by using the de- 
tailed soil map in this survey and the information 
in the text for parts I and II. 


Contour orange grove on Fallbrook rocky sandy loam, 
Strips are planted with ryegrass. 
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SOIL SURVEY OF THE SAN DIEGO AREA, CALIFORNIA, PART II 
(San Diego County excluding the Anza-Borrego and Cuyamaca State Parks) 


BY ROY H. BOWMAN, RALPH E. BISHOP, SOIL CONSERVATION SERVICE; AND ROY W. GRIFFIN, 
MARVIN L. JONES, THE COUNTY OF SAN DIEGO PLANNING DEPARTMENT AND 
THE COMPREHENSIVE PLANNING ORGANI ZATION 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST SERVICE, 

IN COOPERATION WITH THE UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION, THE 

UNITED STATES DEPARTMENT OF THE INTERIOR, BUREAU OF INDIAN AFFAIRS, THE DEPARTMENT OF 

THE NAVY, UNITED STATES MARINE CORPS, THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT, 
AND THE COUNTY OF SAN DIEGO PLANNING DEPARTMENT 


SAN DIEGO COUNTY is in an area where land re- 
sources are limited, but where the population is 
increasing and the economy is expanding. Knowledge 
of the suitability or the limitations of the soils 
for selected uses can help in conserving these lim- 
ited resources. It can also help in avoiding the 
economic losses, social costs, and severe individual 
hardships that result from structural damage to 
homes and failure of private sewage disposal systems 
caused by soil or geologic hazards; from preemption 
of prime agricultural land and lack of suitable 
sources of construction material near urban areas; 


and from brush fires, soil erosion, and sedimen- 
tation. 

In this part of the survey are interpreta- 
tions that can aid in planning housing develop- 
ments and recreational facilities; in locating 
sources of construction material in quantities 
available for extraction; in predicting potential 
runoff; in managing brushland and converting it 
to grass; in designing dams, reservoirs, high- 
ways, buildings, and other structures; and in 
managing the soils of the survey area as cropland 
and range. 


INTERPRETATIONS FOR URBAN USES 


Rapid urbanization of the San Diego Area has 
brought into sharp focus the need for efficient use 
of land resources. Information about the soils is 
essential in planning urban development. Particular- 
ly important are soil features that affect the sta- 
bility of buildings and roads. 

On the pages that follow and in table 1 are facts 
and ratings relating to the shrink-swell behavior of 
the soils in the Area, the soil properties that af- 
fect the efficiency of a septic tank disposal system, 
and the limitations of soils to be considered in 
selecting homesites. 

The ratings of limitation shown in table 1 are 
based on a combination of criteria, the most lim- 
iting of which are indicated if the rating is moder- 
ate or severe. 


Shrink-Swell Behavior 


Shrink-swell is the change in volume that occurs 
in a soil with a change in moisture content. The 
volume change is determined mainly by the amount and 
kind of clay. In general, soil that has the highest 
content of expansive clay shrinks and swells the 
most with changes in moisture content. 

The identification of soils that have a high 
shrink-swell potential is important in planning land 


use and determining appropriate construction prac- 
tices before development. Expansive soils, such as 
Diablo clay, present major problems in planning and 
constructing roads, homes, and many other types of 
structures (pl. I, top). Structures built on ex- 
pansive soils without compensating for this condi- 
tion have cracked or otherwise been damaged (pl. I, 
bottom). For this reason, the State Subdivision 
Map Act was amended to require that the presence of 
expansive soils be noted on the final subdivision 
map. 

Soils having a high shrink-swell potential occur 
predominantly on the Coastal Plains, an area of 
dissected marine terraces and uplands. The soils 
along the major alluvial plains and along a narrow 
central coastal belt have a moderate or low poten- 
tial. 

In the Foothills, most of the soils have a moder- 
ate potential. Soils having a low potential occur 
on the major alluvial plains, in a large area south 
of Jamul, and. in scattered, smaller areas. Soils 
having a high potential occur near Ramona, Escondido, 
and Rainbow, and northeast of Vista. 

In the Mountain zone are extensive areas of soils 
having a low or moderate potential. Relatively 
small areas of soils having a high potential occur 
near Guatay and Pine Valley. 


TABLE 1.--LIMITATIONS FOR HOMESITES 
iNumerals indicate soil properties or qualities that adversely affect suitability for disposal of sewage 


effluent. — Numeral 1 refers to slope; 4 to flooding, ponding, or overflow; 5 to natural drainage; 7 to 
permeability rate; and 9 to depth to hard rock, or a hardpan, or any layer that restricts permeability] 


Degree and kind of limitation for 


Map Shrink-swell homesites with-- 1/ 
Symbol Soil name behavior Septic tank Public sewerage 
effluent disposal system 2/ 

AcG Acid igneous rock land------------------ Low---------- Severe 9-------- Severe: runoff, slope. 

AtC Altamont clay, 5 to 9 percent slopes---- | High--------- Severe 1l-------- Severe: shrink swell. 

AtD Altamont clay, 9 to 15 percent slopes--- | High--------- Severe l-------- Severe: shrink swell. 

At D2 Altamont clay, 9 to 15 percent slopes, High--------- Severe l-------- Severe: shrink swell. 
eroded. 

AtE Altamont clay, 15 to 30 percent slopes-- | High--------- Severe 1-------- Severe: shrink swell. 

AtE2 Altamont clay, 15 to 30 percent slopes, High--------- Severe 1-------- Severe: shrink swell. 
eroded. ; 

AtF Altamont clay, 30 to 50 percent slopes-- | High--------- Severe 1-------- Severe: shrink swell, 

slope 

AuC Anderson very gravelly sandy loam, 5 to | Low---------- Moderate l------ Slight. 
9 percent slopes. 

AuF Anderson very gravelly sandy loam, 9 to | Low---------- Severe 1]-------- Severe: erosion, slope. 
45 percent slopes. 

AvcC Arlington coarse sandy loam, 2 to 9 Low---------- Severe 7-------- Slight. 
percent slopes. 

AwC Auld clay, 5 to 9 percent slopes-------- High--------- Severe 7-------- Severe: shrink swell. 

AwD Auld clay, 9 to 15 percent slopes------- High--------- Severe 1-------- Severe: shrink swell. 

AyE Auld stony clay, 9 to 30 percent slopes- | High--------- Severe 1l-------- Severe: shrink swell. 

BaG Badland--------------------------------- Low---------- Severe 1l-------- Severe: runoff, slope. 

BbE Bancas stony loam, 5 to 30 percent Moderate----- Severe 1]-------- Moderate: erosion, 
slopes. 

BbE2 Bancas stony loam, 5 to 30 percent Moderate----- Severe 1]-------- Moderate: erosion. 
slopes, eroded. 

BbG Bancas stony loam, 30 to 65 percent Moderate----- Severe l-------- Severe: slope, erosion. 
slopes. 

BbG2 Bancas stony loam, 30 to 65 percent Moderate----- Severe 1-------- Severe: slope, erosion. 
slopes, eroded. 

BeE Blasingame loam, 9 to 30 percent slopes- | Moderate----- Severe ]-------- Moderate: runoff. 

BgE Blasingame stony loam, 9 to 30 percent Moderate----- Severe 1]-------- Moderate: runoff. 
slopes. 

BeF Blasingame stony loam, 30 to 50 Moderate----- Severe 1-------- Severe: slope, runoff. 
percent slopes. 

B1C Bonsall sandy loam, 2 to 9 percent High--------- Severe 7-------- Moderate: shrink swell. 
slopes. 

B1C2 Bonsall sandy loam, 2 to 9 percent High--------- Severe /-------- Moderate: shrink swell. 
slopes, eroded. 

B1D2 Bonsall sandy loam, 9 to 15 percent High--------- Severe 7-------- Severe: shrink swell. 
slopes, eroded. 

BmC Bonsall sandy loam, thick surface, 2 High--------- Severe /-------- Moderate: shrink swell. 
to 9 percent slopes. 

BnB Bonsall-Fallbrook sandy loams, 2 to 5 High--------- ! Severe 7-------- Moderate: shrink swell. 
percent slopes. 

BoC Boomer loam, 2 to 9 percent slopes------ Moderate----- Severe 7-------- Moderate: shrink swell. 

BoE Boomer loam, 9 to 30 percent slopes----- Moderate----- Severe l-------- Moderate: shrink swell. 

BrE Boomer stony loam, 9 to 30 percent Moderate-~--- Severe 1-------- Moderate: shrink swell. 
slopes. 

BrG Boomer stony loam, 30 to 65 percent Moderate----- Severe l-------- Severe: shrink swell, 
slopes. slope. 

BsC Bosanko clay, 2 to 9 percent slopes----- High--------- Severe 7--------~ Severe: shrink swell, 

runoff 
BsD Bosanko clay, 9 to 15 percent slopes---- | High--------- Severe ]-------- Severe: shrink swell, 


runoff. 


Map 


symbol 


BsE 
BtC 
BuB 
BuC 
BuD2 
BuE2 
CaB 
CaC 
CaCc2 
CaD2 
CbB 
CbC 
CbD 
CbE 
CcC 
CcE 
CeC 
CfB 
CEC 
CfD2 
CgC 
ChA 
ChB 
CkA 
C1D2 
C1E2 
C1G2 
CmE2 


CmrG 


‘Bull Trail sandy 


TABLE 1.--LIMITATIONS FOR HOMESITES--Continued 


Soil name 


Bosanko clay, 15 to 30 percent slopes--- 


Bosanko stony clay, 5 to 9 percent 
slopes. 

Bull Trail sandy 
slopes. 


loam, 2 to 5 percent 


loam, 5 to 9 percent 
slopes. 

Bull Trail sandy 
slopes, eroded. 

Bull Trail sandy 
slopes, eroded. 

Calpine coarse sandy loam, 
percent slopes. 

Calpine coarse sandy loan, 
percent slopes. 

Calpine coarse sandy loan, 
percent slopes, eroded. 
Calpine coarse sandy loan, 
percent slopes, eroded. 
Carlsbad gravelly loamy sand, 2 to 5 

percent slopes. 
Carlsbad gravelly 
percent slopes. 
Carlsbad gravelly 
percent slopes. 
Carlsbad gravelly 
percent slopes. 
Carlsbad-Urban land complex, 2 to 9 
percent slopes. 
Carlsbad-Urban land complex, 9 to 30 
percent slopes. 


loam, 9 to 15 percent 
loam, 15 to 30 percent 
2 to 5 
5 to 9 
5 to 9 
9 to 15 
loamy sand, 5 to 9 
loamy sand, 9 to 15 


loamy sand, 15 to 30 


Carrizo very gravelly sand, O to 9 
percent slopes. 

Chesterton fine sandy loam, 2 to 5 
percent slopes. 

Chesterton fine sandy loam, 5 to 9 
percent slopes. 

Chesterton fine sandy loam, 9 to 15 


percent slopes, eroded. 
Chesterton-Urban land complex, 2 to 9 
percent slopes. 


Chino fine sandy loam, 0 to 2 percent 


slopes. 

Chino fine sandy loam, 2 to 5 percent 
slopes. 

Chino silt loam, saline, 0 to 2 percent 
slopes. 

Cieneba coarse sandy loam, 5 to 15 
percent slopes, eroded. 

Cieneba coarse sandy loam, 15 to 30 
percent slopes, eroded. 

Cieneba coarse sandy loam, 30 to 65 


percent slopes, eroded. 

Cieneba rocky coarse sandy loam, 9 to 
30 percent slopes, eroded. 

Cieneba very rocky coarse sandy loam, 
30 to 75 percent slopes. 


Shrink-swell 


behavior 


High--------- Severe 1 
High--------- Severe 7 
Moderate----- Slight-- 
Moderate----- Moderate 
Moderate----~ Severe l 
Moderate----- Severe 1 
Low---------- Slight-- 
Low---------- Moderate 
Low---------- Moderate 
Low---------- Severe 1 
Low---------- Severe 9 
Low---------- Severe 9 
Low---------- Severe 1 
LOow---------- Severe 1 
Low---------- Severe 7 
Low---------- Severe 1 
Low---------- Slight-- 
Moderate----- Severe 9 
Moderate----- Severe 9 
Moderate----- Severe 1 
Moderate----- | Severe 9 
Moderate----- Moderate 
Moderate----- Moderate 
Moderate----- Moderate 
Low---------- Severe 1 
Low---------- Severe 1 
Low---------- Severe 1 
Low---------- Severe 1 
Low---------- Severe 1 


Septic tank 
effluent disposal 


Degree and kind of limitation for 


homesites with-- 1/ 


Public sewerage 


system 2/ 
sasccees Severe: shrink swell, 
runoff. 
-------- Severe: shrink swell, 
runoff. 
-------- Slight. 
]------ Slight 
Saece cine Moderate: erosion. 
-------- Moderate: erosion. 
atone e's Moderate: recent alluvium. 
l------ Moderate: recent alluvium, 
l------ Moderate: recent alluvium, 
wee cee Moderate: recent alluviun, 
-------- Slight 
-------- Slight 
-------- Moderate: erosion. 
-------- Moderate: erosion. 
-------- Slight. 
-------- Moderate: erosion. 
-------- Moderate: recent alluvium. 
-------- Moderate: runoff. 
-------- Moderate: runoff. 
sadas dns Severe: runoff, erosion. 
-------- Moderate: runoff. 
5------ Moderate: shrink swell. 
5------ Moderate: shrink swell. 
5------ Severe: shrink swell, 
overflow. 
ET iat eter Moderate: erosion. 
-------- Moderate: erosion. 
E E Severe: slope, erosion, 
-------- Moderate: erosion. 
-------- Severe: slope, rockiness. 


Map 


symbol 


CnE2 
CnG2 
Co 
Cr 
CsB 
CsC 
CsD 
CtE 
CtF 
CuE 
CuG 
CvG 
Dac 
DaD 
DaE 
DaE2 
DaF 
DeD 
DcF 
DoE 
Edc 
EsC 
EsD2 
EsE2 
EvC 
ExE 
ExG 
FaB 


Fac 


TABLE 1.--LIMITATIONS FOR HOMESITES--Continued 


Soil name 


Cieneba-Fallbrook rocky sandy loams, 9 

to 30 percent slopes, eroded. 
Cieneba-Fallbrook rocky sandy loams, 

30 to 65 percent slopes, eroded. 
Clayey alluvial land----------------------- 


Coastal beaches~--------------------------- 


Corralitos loamy sand, 0 to 5 percent 
slopes. 

Corralitos loamy sand, 5 to 9 percent 
slopes. 

Corralitos loamy sand, 9 to 15 percent 
slopes. 

Crouch coarse sandy loam, 5 to 30 
percent slopes. 
Crouch coarse sandy 
percent slopes. 

Crouch rocky coarse sandy loam, 5 to 
30 percent slopes. 

Crouch rocky coarse sandy loam, 30 to 
70 percent slopes. 

Crouch stony fine sandy loam, 30 to 75 
percent slopes. 

Diablo clay, 2 to 9 percent slopes--------- 


loam, 30 to 50 


Diablo clay, 9 to 15 percent slopes-------- 


Diablo clay, 15 to 30 percent slopes------- 


Diablo clay, 15 to 30 percent slopes, 
eroded. 
Diablo clay, 30 to 50 percent slopes------- 


Diablo-Urban land complex, 5 to 15 
percent slopes. 

Diablo-Urban land complex, 15 to 50 
percent slopes. 

Diablo-Olivenhain complex, 9 to 30 
percent slopes. 

Elder shaly fine sandy loam, 2 to 9 


percent 
Escondido 


slopes. 
very fine sandy loam, 5 to 9 


percent slopes. 

Escondido very fine sandy loam, 9 to 15 
percent slopes, eroded. 

Escondido very fine sandy loam, 15 to 
30 percent slopes, eroded. 

Escondido very fine sandy loam, deep, 
5 to 9 percent slopes. 

Exchequer rocky silt loam, 9 to 30 
percent slopes. 

Exchequer rocky silt loam, 30 to 70 
percent slopes. 

Fallbrook sandy loam, 2 to 5 percent 
slopes. 

Fallbrook sandy loam, 5 to 9 percent 
slopes. 


Degree and kind of limitation for 


Shrink-swell homesites with-- 1/ 


Penava Septic tank Public sewerage 
effluent disposal system 2/ 

Low---------- Severe l-------- Severe: erosion, shrink 
swell. 

Low---------- Severe l]-------- Severe: erosion, slopes. 

High--------- Severe 7-------- Severe: shrink swell, 
runoff. 

Low---------- Severe 4------+-- Severe: recent alluvium, 
runoff. 

Low---------- Slight---------- Moderate: recent 
alluvium. 

Low---------- Moderate 1l------ Moderate: recent 
alluvium. 

Low---------- Severe l-------- Moderate: recent 
alluvium. 

Low---------- Severe-~--------- Slight. 

Low---------- Severe l-------- Severe: erosion, slope. 

Low---------- Severe l-------- Slight 

Low---------- Severe l-------- Severe: slope, erosion. 

Low---------- Severe l-------- Severe: slope, erosion. 

High--------- Severe 7-------- Severe: shrink swell, 
runoff. 

High--------- Severe 7-------- Severe; shrink swell, 
runoff. 

High--------- Severe l-------- Severe; shrink swell, 
runoff. 

High--------- Severe l-------- Severe: shrink swell, 
runoff. 

High--------- Severe l-------- Severe: shrink swell, 
slope. 

High--------- Severe l-------- Severe: shrink swell, 
runoff, 

High--------- Severe l-------- Severe: slope, runoff, 
shrink swell. 

High--------- Severe l-------- Severe: slope, runoff, 
shrink swell. 

Low---------- Slight---------- Moderate: recent 
alluvium, 

Low---------- Moderate 9------ Slight. 

Low-----<----- Severe 1]-------- Moderate: rockiness. 

Low---------- Severe l-------- Moderate: rockiness. 

Low---------- Moderate 9------ Slight. 

Low---------- Severe 1-------- Moderate: rockiness. 

Low---------- Severe l-------- Severe: rockiness, 
slope 

Moderate----- Moderate 7------ Slight 

Moderate----- Moderate 7------ Slight 


Map 
symbol 


FaC2 
FaD2 
FaE2 
FaE3 
FeC 
FeE 
FeE2 
FvD 


FvE 


TABLE 1.-~LIMITATIONS FOR HOMESITES--Continued 


Soil name 


Fallbrook sandy loam, 5 to 9 percent 
slopes, eroded. 

Fallbrook sandy loam, 9 to 15 percent 
slopes, eroded, 

Fallbrook sandy loam, 15 to 30 percent 
slopes, eroded. 

Fallbrook sandy loam, 9 to 30 percent 
slopes, severely eroded. 

Fallbrook rocky sandy loam, 5 to 9 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 
percent slopes, eroded. 


Fallbrook-Vista sandy loams, 9 to 15 


Degree and kind of limitation for 
homesites with-- 1/ 


Shrink-swell 
behavior 


Septic tank Public sewerage 


percent slopes. 
Fallbrook-Vista sandy loams, 15 to 30 
percent slopes. 
Friant fine sandy 
percent slopes. 
Friant rocky fine 
percent slopes. 
Friant rocky fine 
percent slopes. 
Gaviota fine sandy loam, 9 to 30 
percent slopes. 
Gaviota fine sandy loam, 30 to 50 
percent slopes. 
Grangeville fine sandy 
percent slopes. 


loam, 30 to 50 
sandy loam, 9 to 30 


sandy loam, 30 to 70 


loam, O to 2 


Greenfield sandy loam, 0 to 2 percent 
slopes. 

Greenfield sandy loam, 2 to 5 percent 
slopes. 

Greenfield sandy loam, 5 to 9 percent 
slopes. 

Greenfield sandy loam, 9 to 15 percent 
slopes. 


Hambright gravelly clay loam, 30 to 75 
percent slopes. 


Holland fine sandy loam, 5 to 15 
percent slopes. 
Holland fine sandy leam, 15 to 30 


percent slopes. 
Holland stony fine sandy 

percent slopes. 
Holland stony fine sandy 

60 percent slopes. 
Holland fine sandy loam, 


loam. 5 to 30 
loam, 30 to 


deep, 2 to 9 


percent slopes. 

Huerhuero loam, 2 to 9 percent slopes------- 

Huerhuero loam, 5 to 9 percent slopes, 
eroded. 

Huerhuero loam, 9 to 15 percent slopes------ 

Huerhuero loam, 9 to 15 percent slopes, 
eroded. 

Huerhuero loam, 15 to 30 percent slopes, 
eroded, 


effluent disposa system 2/ 
Moderate----- Moderate 7------ Slight 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate--~--- Severe l-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Moderate 7------ Slight. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Severe 1-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Low---------- Severe l-------- Severe: rockiness, 
slope. 
Low---------- Severe l-------- Moderate: rockiness. 
Low---------- Severe l-------- Severe: rockiness, 
slope. 
Low---------- Severe l-------- Moderate: erosion. 
Low---------- Severe 1-------- Severe: slope, erosion. 
Low---------- Moderate 5------ Moderate: recent 
alluvium. 
Low----~-----=-- Slight---------- Moderate: recent 
alluvium, 
Low---------- Slight-~--------- Moderate: recent 
alluvium. 
Low---------- Moderate l------ Moderate: recent 
alluvium. 
Low---------- Severe l-------- Moderate: recent 
alluvium. 
Moderate----- Severe l-------- Severe: slope, erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
Moderate----- Severe l-------- Severe: slope, erosion. 
Moderate----- Severe 7-------- Moderate: shrink swell. 
High--------- Severe /-------- Moderate: shrink swell. 
High--------- Severe /-------- Moderate: shrink swell. 
High--------- Severe 1-------- Severe: shrink swell, 
runoff. 
High--------- Severe l-------- Severe: shrink swell, 
runoff, 
High--------- Severe l-------- Severe: shrink swell, 
runoff 


Map 
symbol 


HuC 
HuE 
InA 
InB 
IoA 


IsA 
KcC 


KeD2 
LaE2 
LaE3 
LcE 
LcE2 
LeF2 
LdE 
LdG 
LeC 
LeCc2 
LeD 
LeD2 
LeE 
LeE2 
LeE3 
Lf£C 
LfE 
LpB 
Lpc 
LpCc2 
LpD2 
LpE2 
LrE 


LrE2 


TABLE 1.--LIMITATIONS FOR HOMESITES--Continued 


Soil name 


Huerhuero-Urban land complex, 2 to 9 
percent slopes, 

Huerhuero-Urban land complex, 9 to 30 
percent slopes. 

Indio silt loam, 0 to 2 percent slopes----- 

Indio silt loam, 2 to 5 percent slopes----- 

Indio silt loam, saline, O to 2 percent 


slopes. 


Indio silt loam, dark variant-------------- 


Kitchen Creek loamy coarse sand, 5 to 9 
percent slopes. 

Kitchen Creek loamy coarse sand, 9 to 15 
percent slopes, eroded. 

La Posta loamy coarse sand, 5 to 30 
percent slopes, eroded. 

La Posta loamy coarse sand, 5 to 30 
percent slopes, severely eroded. 


La Posta rocky loamy coarse sand, 5 to 30 


percent slopes. 

La Posta rocky loamy coarse 
percent slopes, eroded. 

La Posta rocky loamy coarse 
50 percent slopes, eroded. 


sand, 30 to 


La Posta-Sheephead complex, 9 to 30 
percent slopes. 

La Posta-Sheephead complex, 30 to 65 
percent slopes. 

Las Flores loamy fine sand, 2 to 9 
percent slopes. 

Las Flores loamy fine sand, 5 to 9 
percent slopes, eroded. 

Las Flores loamy fine sand, 9 to 15 
percent slopes. 

Las Flores loamy fine sand, 9 to 15 
percent slopes, eroded. 

Las Flores loamy fine sand, 15 to 30 
percent slopes. 

Las Flores loamy fine sand, 15 to 30 


percent slopes, eroded. 

Las Flores loamy fine sand, 9 to 30 
percent slopes, severely eroded. 
Las Flores-Urban land complex, 2 to 9 

percent slopes. 


sand, 5 to 30 


Las Flores-Urban land complex, 9 to 30 


percent 
Las Posas 
percent 
Las Posas 
percent 
Las Posas 
percent 
Las Posas 
percent 
Las Posas 
percent 
Las Posas 


slopes. 

fine sandy loam, 2 to 5 
slopes. 

fine sandy loam, 5 to 9 
slopes. 

fine sandy loam, 5 to 9 
slopes, eroded. 

fine sandy loam, 9 to 15 
slopes, eroded. 

fine sandy loam, 15 to 30 
slopes, eroded. 

stony fine sandy loam, 9 to 


30 percent slopes. 


Las Posas 


stony fine sandy loam, 9 to 


30 percent slopes, eroded. 


Shrink-swell 


behavior 


High--------- Severe 7 
High--------- Severe 1 
Low---------- Slight-- 
Low---------- Slight-- 
Low---------- Moderate 
Low---------- Slight-- 
Low---------- Moderate 
Low---------- Severe 1 
Low---------- Severe 1 
Low---------- Severe 1l 
Low---------- Severe 1 
Low---------- Severe 1 
Low--~--------- Severe 1 
Low- --------- Severe 1 
Low---------- Severe 1 
High--------- Severe 7 
High--------- Severe 7 
High--------- Severe 1 
High--------- Severe 1 
High-~-------- Severe 1 
High--------- Severe 1 
High--~------ Severe l 
High--------- Severe 7 
High--------- Severe 1 
High--------- Severe 7 
High--------- Severe 7 
High--------- Severe 7 
High--------- Severe l 
High--------- Severe 1 
High--------- Severe 1 
High--------- Severe l 


Septic tank 
effluent disposal 


homesites with-- 


Degree and kind of limitation for 


1/ 


Public sewerage 


system 2/ 
sedas Moderate: shrink 
swell, 
-------- Severe: shrink swell, 
runoff 
-------- Slight 
----~--- Slight. 
5------ Slight 
o--+----- Slight 
1------ Slight 
-------- Slight 
-------- Slight. 
-------- Slight 
wenn ee Slight 
-------- Slight 
-------- Severe: slope, 
erosion. 
-------- Slight. 
-------- Severe: slope, 
erosion. 
wenennne Moderate; shrink 
swell, 
-------- Moderate: shrink 
swell. 
PAEA Severe: shrink swell, 
runoff, 
EE Severe: shrink swell, 
runoff. 
APE Severe: shrink swell, 
runoff. 
ca eeswes Severe: shrink swell, 
runoff. 
wee os Sas Severe: shrink swell, 
runoff. 
-------- Moderate: shrink 
swell. 
aiaa a Severe shrink 
swell, runoff. 
---=---- Moderate: shrink 
swell. 
==..=. Moderate: shrink 
swell. 
-------2- Moderate: shrink 
swell. 
ORERE Severe: shrink swell. 
aieeaa Severe: shrink swell. 
-------- Severe shrink swell. 
zinama Severe: shrink swell. 


Map 
symbol 


LrG 
LsE 


LsF 


LvF3 


TABLE 1.--LIMITATIONS 


Soil name 


Las Posas stony fine sandy loam, 30 to 
65 percent slopes. 
Linne clay loam, 9 to 30 percent slopes----- 


Linne clay loam, 30 to 50 percent slopes---- 
Loamy alluvial land------------------------- 


Loamy alluvial land-Huerhuero complex, 9 
to 50 percent slopes, severely eroded. 
Made land----------------------------------- 


Marina loamy 
slopes. 
Marina loamy 
slopes. 
Mecca coarse 
slopes. 
Mecca coarse 
slopes. 

Mecca sandy loam, saline, 0 to 2 percent 
slopes. 

Mecca fine sandy loam, O to 2 percent 
slopes, eroded. 

Metamorphic rock land----------------------- 


coarse sand, 2 to 9 percent 
coarse sand, 9 to 30 percent 
sandy loam, 0 to 2 percent 


sandy loam, 2 to 5 percent 


Mottsville loamy coarse 
percent slopes. 
Mottsville loamy coarse 
percent slopes. 
Mottsville loamy coarse 
percent slopes. 
Mottsville loamy coarse 
2 percent slopes. 
Olivenhain cobbly loam, 


sand, 0 to 2 
sand, 2 to 9 
sand, 9 to 15 
sand, wet, 0 to 


2 to 9 percent 


slopes. 

Olivenhain cobbly loam, 9 to 30 percent 
slopes. 

Olivenhain cobbly loam, 30 to 50 percent 
slopes. 


Olivenhain-Urban land complex, 2 to 9 
percent slopes. 


Olivenhain-Urban land complex, 9 to 30 


percent slopes. 

Placentia sandy loam, 0 to 2 percent 
slopes. 

Placentia sandy loam, 2 to 9 percent 
slopes. 

Placentia sandy loam, 5 to 9 percent 
slopes, eroded. 

Placentia sandy loam, 9 to 15 percent 
slopes, eroded. 

Placentia sandy loam, thick surface, 0 


to 2 percent slopes. 
Placentia sandy loam, thick surface, 2 
to 9 percent slopes. 


Ramona sandy loam, 0 to 2 percent slopes---- 
Ramona sandy loam, 2 to 5 percent slopes---- 


FOR HOMESITES--Continued 


Shrink-swell 


behavior Septic 


High--------- Severe 1 
Moderate----- Severe 1 
Moderate----- Severe 1 
Low---------- Severe 5 
Low, high---- | Severe 1 
Variable----- Severe, 
variab 
Low---------- Moderate 
Low---------- Severe 1l 
Low---------- Slight-- 
Low---------- Slight-- 
Low---------- Moderate 
Low---------- Slight-- 
Low---------- Severe 9 
Low>--------- Slight-- 
Low---------- Moderate 
Low---------- Severe 1 
Low---------- Severe 4 
Moderate----- Severe 7 
Moderate----- Severe 1 
Moderate----- Severe 1 
Moderate----- Severe 7 
Moderate----- | Severe 1 
High--------- Severe 7 
High-------~--- Severe 7 
High--------- Severe 7 
High--------- Severe 1 
High--------- Severe 7 
High--------- Severe 7 
High--------- Severe 4 
Moderate----- Severe 7 
Moderate----- Severe 7 


tank 


effluent disposal 


le. 
[=see5e 


-æ ~ m m ee = 


æ æ e n m owe 
-= -~ m m 
eee ewe 
m a m m m a a 
=- æ æ m a u 
-= . -m 


Degree and kind of limitation for 
homesites with-- 1/ 


Public sewerage 


system 2/ 

Severe: slope, shrink 
swell. 

Moderate: shrink 
swell. 

Severe: slope, erosion. 

Moderate: recent 
alluvium. 

Severe: slope, runoff. 

Variable. 

Slight. 

Slight. 

Moderate: recent 
alluvium. 

Moderate: recent 
alluvium. 

Moderate: recent 
alluvium. 

Moderate: recent 
alluvium. 

Severe: rockiness, 
slope. 

Moderate: recent 
alluvium. 

Moderate: recent 
alluvium. 

Moderate: recent 
alluvium, 

Moderate: recent 
alluvium, runoff. 

Moderate; shrink 
swell. 

Severe: shrink swell, 
runoff. 

Severe: slope, shrink 
swell. 

Moderate: shrink 
swell. 

Severe: shrink swell, 
runoff. 

Moderate: shrink 
swell. 

Moderate: shrink 
swell. 

Moderate: shrink 
swell. 

Severe: shrink swell, 
erosion. 

Moderate: shrink 
swell. 

Moderate: shrink 
swell. 

Severe: flooding. 

Slight 

Slight 


TABLE 1.--LIMITATIONS FOR HOMESITES--Continued 


Soil name 


Ramona sandy loam, 5 to 9 percent slopes---- 

Ramona sandy loam, 5 to 9 percent slopes, 
eroded. 

Ramona sandy loam, 9 to 15 percent slopes, 
eroded. 

Ramona gravelly sandy loam, 9 to 15 
percent slopes. 

Ramona gravelly sandy loam, 15 to 30 
percent slopes. 

Redding gravelly loam, 2 to 9 percent 
slopes. 

Redding cobbly loam, 9 to 30 percent 
slopes. 

Redding cobbly loam, dissected, 15 to 50 
percent slopes. 

Redding-Urban land complex, 2 
percent slopes. 

Redding-Urban land complex, 9 
percent slopes. 

Reiff fine sandy loam, 0 to 2 
slopes. 

Reiff fine sandy loam, 2 to 5 
slopes. 

Reiff fine sandy loam, 5 to 9 
slopes. 

Riverwash- ------- 97 rr rrr 

Rositas fine sand, 0 to 2 percent slopes---- 


to 9 
to 30 
percent 
percent 


percent 


Rositas fine sand, hummocky, 5 to 9 percent 
slopes. 

Rositas loamy coarse sand, 0 to 2 percent 
slopes. 

Rositas loamy coarse 
slopes. 

Rositas loamy coarse 
slopes. 

Rough broken land--------------------------77 


sand, 2 to 9 percent 


sand, 9 to 15 percent 


Salinas clay loam, 0 
Salinas clay loam, 2 
Salinas clay, 0 to 2 


to 2 percent slopes---- 
to 9 percent slopes---- 
percent slopes~-----~--- 
Salinas clay, 2 to 5 percent slopes--------- 
San Miguel rocky silt loam, 9 to 30 
percent slopes. 
San Miguel-Exchequer rocky silt loams, 9 
to 70 percent slopes. 
Sheephead rocky fine sandy loam, 9 to 30 
percent slopes, eroded. 
Sheephead rocky fine sandy loam, 30 to 65 
percent slopes, eroded. 
Sloping gullied land------------------------ 


Soboba stony loamy sand, 9 to 30 percent 
slopes. 
Steep gullied land---------------------7----- 


Shrink-swell 
behavior 


Septic tank 


Degree and kind of limitation for 
homesites with-- 1/ 


Public sewerage 


jeffluent disposal system 2/ 
Moderate----- Severe 7-------- Slight 
Moderate----- Severe 7-------- Slight 
Moderate----- Severe 1l-------- Moderate erosion. 
Moderate----- Severe 1l-------- Moderate: erosion. 
Moderate----- Severe l-------- Moderate: erosion. 
High--------- Severe 9-------- Moderate: runoff. 
High--------- Severe l-------- Severe: runoff, shrink 
swell 
High--------- Severe l-------- Severe: slope, shrink 
swell 
High--------- Severe 9-------- Moderate: shrink 
swell. 
High--------- Severe: l-------- Severe: runoff, shrink 
swell. 
Low---------- Slight---------- Moderate: recent 
alluvium. 
Low---------- Slight---------- Moderate: recent 
alluvium. 
Low---------- Moderate l------ Moderate: recent 
alluvium. 
Low---------- Severe 4-------- Severe: flooding. 
Low---------- Slight---------- Moderate: recent 
alluvium. 
Low------~---- Moderate 4------ Moderate: recent 
alluvium. 
Low---~---~----- Slight---------- Moderate: recent 
alluvium. 
Low---------- Moderate l------ Moderate: recent 
alluvium. 
Low---------- Severe l-------- Severe: recent 
alluvium, erosion. 
Variable----- Severe l-------- Severe: slope, 
erosion. 
Moderate----- Severe 7-------- Slight. 
Moderate----- Severe 7-------- Slight. 
High--------- Severe 7-------- Moderate: shrink 
swell. 
High--------- Severe /-------- Moderate: shrink 
swell. 
High--------- Severe 1-------- Severe: rockiness, 
shrink swell. 
High, low---- | Severe 1l-------- Severe: rockiness, 
slope. 
Low---------- Severe l-----~-- Moderate: erosion, 
Low---------- Severe l-------- Severe: slope, 
erosion. 
High--------- Severe l-------- Severe: recent 
alluvium, erosion. 
Low---------- Severe l-------- Moderate: recent 
alluvium. 
Variable----- Severe l-------- Severe: slope, 


erosion. 


TABLE 1.--LIMITATIONS FOR HOMESITES--Continued 


Degree and kind of limitation for 
homesites with-- 1/ 


Map Shrink-swell 
symko} peat name behavior Septic tank Public sewerage 
effluent disposal system 2/ 
SuA Stockpen gravelly clay loam, igh--------- | Severe 7-------- Moderate: shrink 
percent slopes. swell, 
SuB Stockpen gravelly clay loam, 2 to 5 igh--------- Severe 7-------~ Moderate: shrink 
percent slopes. swell. 
SvE Stony land----~----------------------------- | Low---------- Severe l-------- Moderate: recent 
alluvium. 
TeF Terrace escarpments----------------~-------- | Variable----- Severe l-------- Severe: slope, 
erosion. 
Tf Tidal flats--~--------------~----------------- igh--------- Severe 4-------- Severe: recent 
, alluvium, erosion. 
ToE2 Tollhouse rocky coarse sandy loam, 5 to 30 | Low---------- | Severe l-------- Slight. 
percent slopes, eroded. 
ToG Tollhouse rocky coarse sandy loam, 30 to | Low---------- | Severe l-------- Severe: slope, 
65 percent slopes. erosion. 
TuB Tujunga sand, 0 to 5 percent slopes--------- | Low---------- ight---------- Moderate: recent 
alluvium. 
Ur Urban land---------------------------------- | Variable----- | Variable-------- Variable. 
VaA Visalia sandy loam, 0 to 2 percent slopes--- | Low---------- ight---------- Moderate: recent 
alluviun, 
VaB Visalia sandy loam, 2 to 5 percent slopes--- | Low---------- ight---------- Moderate: recent 
alluvium. 
Vac Visalia sandy loam, 5 to 9 percent slopes--- | Low---------- | Moderate l------ Moderate: recent 
alluvium. 
VaD Visalia sandy loam, 9 to 15 percent slopes-- | Low---------- | Severe l-------- Moderate: recent 
alluvium, 
VbB Visalia gravelly sandy loam, 2 to 5 percent | Low---------- ight---------- Moderate: recent 
slopes. alluvium, 
VbCc Visalia gravelly sandy loam, 5 to 9 percent | Low---------- | Moderate 1------ Slight. 
slopes. 
Vsc Vista coarse sandy loam, 5 to 9 percent | Low-~--------- | Moderate 1------ Slight. 
slopes. 
VsD Vista coarse sandy loam, 9 to 15 percent | Low---------- | Severe 1-------- Slight. 
slopes. 
VsD2 Vista coarse sandy loam, 9 to 15 percent | Low---------~- | Severe 1-------- Slight. 
slopes, eroded. 
VsE Vista coarse sandy loam, 15 to 30 percent | Low---------- Severe l-------- Slight. 
slopes. 
VsE2 Vista coarse sandy loam, 15 to 30 percent | Low---------- Severe l-------- Slight. 
slopes, eroded. 
VsG Vista coarse sandy loam, 30 to 65 percent | Low---------- Severe l-------- Severe: slope, 
slopes. erosion. 
VvD Vista rocky coarse sandy loam, 5 to 15 ~— | Low---------- Severe l-------- Slight. 
percent slopes. 
VvE Vista rocky coarse sandy loam, 15 to 30 | Low---------- Severe 1-------- Slight. 
percent slopes. 
VvG Vista rocky coarse sandy loam, 30 to 65 ~— | Low---------- Severe l-------- Severe: slope, 
percent slopes. erosion. 
WmB Wyman loam, 2 to 5 percent slopes---~-------- Moderate----- Severe 7-------- Slight. 
WmC Wyman loam, 5 to 9 percent slopes----------- Moderate----- Severe 7-------- Slight. 
WmD Wyman loam, 9 to 15 percent slopes---------- Moderate----- Severe 1-------- Moderate: shrink 
swell, 
1/ 


~ If public sewerage is not available, consider entries in both the "Septic tank effluent disposal" and 
the "Public sewerage system" columns as data on which to base interpretations. 
2/ 


— Only the most limiting factors are noted. 


Soils in the Desert have a low shrink-swell po- 
tential. 

Soils having a high shrink-swell potential gener- 
ally are most widespread in areas where urbanization 
is greatest and is likely to increase. This does 
not necessarily mean that such growth should cease, 
but rather that greater attention should be paid to 
soil conditions so that appropriate compensating 
design measures can be incorporated during construc- 
tion. 

The shrink-swell potential of each soil in the 
survey area is rated low, moderate, or high in table 
1. Low potential means that shrinking and swelling 


for building sites if other factors are favorable. 
Moderate and high ratings indicate progressively 
greater limitations for building foundations, roads, 
or other structures and the need for compensating 
design measures. 

Only the soil material between depths of 10 and 
40 inches is considered in the ratings. The interpre- 
tations apply only to lightweight structures or sin- 
gle buildings of three stories or less. Limitations 
of soils for extensive residential use are described 
under the heading "Homesites." The ratings given in 
table 1 can be used in planning onsite soil tests 
and investigations. Criteria used for rating the 


is not a significant problem and the soil is suitable shrink-swell potential of soils are given in table 2. 


TABLE 2.-- CRITERIA FOR RATING SHRINK-SWELL POTENTIAL OF SOILS 


Factors affecting 
shrink-swell 
potential 


Low 


Amount of clay and predomi- 
nant clay mineral. 


0 to 18 percent 
clay and any 
clay mineral 

or 

0 to 35 percent 

kaolinitic clay. 


Coefficient of linear Less than 0.03-- 
extensibility (COLE) 


(in./in.). 


Sewage Effluent Disposal 


Disposal of sewage in areas that are not served 
by a public sewage system depends on the ability of 
the soil to absorb effluent on a sustained basis. 
Knowledge of soil limitations for sewage effluent 
disposal has a variety of uses. To a potential home 
buyer, it is an indication of expected efficiency of 
a septic tank disposal system. To a subdivider, 
developer, or builder, it is one of the several 
important factors to be considered in determining 
the feasibility of residential construction in a 
particular area. 

In the San Diego Area, the typical onsite system 
consists of a septic tank and filter field. The 
septic tank receives sewage directly from the house- 
hold plumbing. Bacteria in the tank reduce the 
sewage and partly decompose it. Liquid effluent 
then flows from the tank into the filter field where 
it is distributed uniformly into the soil. Soil 
bacteria act on the effluent to further purify and 
oxidize it. Such a disposal system installed in 
suitable soils should function efficiently for sev- 
eral years. 

Private disposal systems, when malfunctioning, 
can pollute the soil and the ground water. Where 
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more than 35 percent 
kaolinitic clay. 


0.03 to 0.06----------- 


Shrink-swell potential 


18 to 35 percent mixed 
or montmorillonitic 
clays 


High 


More than 35 percent mixed 
or montmorillonitic clays. 


or 


More than 0.06. 


many homes having individual disposal systems are 
constructed, there is a potential health hazard. For 
this reason, extreme care should be used in select- 
ing the site for an individual subsurface sewage 
disposal system. Some moderately rapidly permeable 
soils, such as Reiff or Visalia soils, have few if 
any properties that limit their use for filter 
fields. Very slowly permeable soils, such as Huer- 
huero or Olivenhain soils, have severe limitations 
for this use. In very rapidly permeable soils, such 
as Soboba or Tujunga soils, effluent may penetrate 
to the ground water and contaminate a large area. 
Soils that are on 9 to 30 percent slopes and have 
bedrock or impervious layers at a depth of 3 to 20 
inches, such as Friant or Gaviota soils, often emit 
effluent seepage downslope where it causes offen- 
sive odors and is a health hazard. 

In general, the entire Area has severe limita- 
tions for sewage effluent disposal. There are, how- 
ever, some exceptions worth mentioning. Along the 
major streams of the Coastal Plains and the Foot- 
hills are soils that have slight limitations. The 
Lake Henshaw drainage and the tributary drainage 
basin to the east comprise a large area where limi- 
tations are moderate. This area extends northwest 
and east along valleys floors. In the valleys of 


the southern part of the Mountain zone are scattered 
areas of soils that have slight limitations. In the 
Desert zone are extensive areas of soils that formed 
in alluvium and have slight limitations. 

Widespread severe limitations indicate the need 
for caution in locating and constructing sewage dis- 
posal systems. Nevertheless, some areas where limi- 
tations are severe have been developed for homesites 
served by individual systems. In these areas, other 
factors may have outweighed the soil limitations, 
the limitations may not have been considered when 
selecting the sites, or the limitations were compen- 
sated for through the use of larger filter fields or 
other design features. 

The limitations of each soil for sewage effluent 
disposal are rated slight, moderate, or severe in 
table 1. Slight means that soil properties are gen- 
erally favorable, or in other words, limitations are 
minor and easily overcome and the soil can support a 


filter field of appropriate size that is properly 
installed and maintained. Moderate and severe indi- 
cate progressively greater limitations and the need 
for compensating measures. In some areas, enlarge- 
ment of the filter field suffices, but in others, 
limitations may be severe enough to preclude the use 
of a standard septic tank-filter field disposal 
system. 

The ratings apply to undisturbed soils. The most 
limiting horizon in the soil profile is the one 
rated. Considered in the ratings are such factors 
as seasonal water tables, the presence of impervious 
layers, and permeability. The ratings can supple- 
ment percolation tests now required by county ordi- 
nances and help in planning onsite investigations. 
The limitations of the soils for extensive resi- 
dential use are rated under the heading "Homesites." 
Criteria used in rating the soils for sewage dis- 
posal are given in table 3. 


TABLE 3.--CRITERIA FOR RATING SOILS FOR SEWAGE DISPOSAL 


Factors affecting 
limitation 


Permeability (in./hr.)-- More than 1 inch 


Depth to seasonal More than 6 feet 


water table. 


Excessive, somewhat 
excessive, or 
good. 1/ 


Drainage class---------- 


Depth to impervious More than 6 feet 
bedrock or hardpan 
or permanent water 


table. 


Less than 5 percent--- 


1/ 


Limitation 


Severe 


1 to 0.63 inch Less than 0.63 inch. 


6 to 4 feet Less than 4 feet. 


Moderately good or Poor or very poor. 


somewhat poor. 


6 to 4 feet Less than 4 feet. 


5 to 9 percent More than 9 percent. 
Once or more in 10 


years. 


Less than once in 10 
years. 


48 hours or less More than 48 hours. 


“Contamination of the water supply is a hazard in coarse-textured soils. 
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Homesites 


The impact of urban expansion upon the environ- 
ment, mainly a result of earth-moving operations, 
affects the drainage pattern, the terrain, and the 
plant cover. The potential environmental impact is 
already apparent in the San Diego Area, in the in- 
creasing erosion hazard and changes in depth to rock 
and slope of the soils. 

The shrink-swell behavior of the soil, the po- 
tential runoff, and the tendency of certain alluvial 
soils to settle are all factors to be considered in 
urban planning. Repairing a foundation that has 
cracked because a soil, such as Diablo clay, shrinks 
and swells is costly. 

In the paragraphs that follow are interpretations 
that express the relative limitation of the soils 
for single-family homes and other buildings that 
have similar structural requirements. These inter- 
pretations can serve as a guide in evaluating the 
potential environmental impact of residential dev- 
elopment on the watershed and in encouraging resi- 
dential development in those areas and at those 
densities for which the soils are best suited. The 
interpretations are based on a system whereby the 
degree of soil limitation for construction is de- 
termined according to criteria that can be applied 
to each soil in the Area. 

Ratings in table 1 show the degree of limitation 
of the soils for homesites. A rating of slight 
indicates no limitation or only minor limitations 
that are easily overcome. A rating of moderate in- 
dicates limitations that can be overcome through use 
of appropriate design and construction. A rating of 
severe indicates limitations severe enough to re- 
quire very close study. Limiting features are noted 
in table 1 for all moderate and severe ratings. 

In applying the ratings shown in table 1, the 
user should be aware that-- 


Sewage effluent disposal, accessibility, 
availability of domestic water supply, 
value of view sites, suitability for 
landscaping, flood hazard, and geologic 
hazards, such as faults, earthquakes, 
unstable slopes, and subsidence, were 
not considered. 

Favorable ratings in no way guarantee that 
local building inspectors can issue 
building permits. 


Factors considered in determining the ratings 
were potential runoff, slope, shrink-swell behavior, 
and other special properties. All are explained in 
the following paragraphs. 

Hydrologic Soil Groups.--Hydrologic groupings are 
based on soil properties that affect runoff. Through 
such groupings it is possible to estimate the runoff 
potential of soils. 


1/ 

Prototype system for rating limitations of soils 
for homesites by San Diego County Planning Depart- 
ment. Ratings are for use in San Diego County only. 
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Soils in hydrologic groups A and B have a moder- 
ate to high infiltration rate when thoroughly wetted 
and have low to medium runoff potential. They have 
only a slight limitation for homesites. Soils in 
hydrologic group C have a slow infiltration rate and 
high runoff potential. They have moderate limita- 
tions for homesites. Soils in hydrologic group D 
are frequently waterlogged and produce the largest 
amount of runoff (pl. II, top). They are likely to 
remain wet for long periods. They have a very slow 
intake rate when thoroughly wetted. They either 
have very high runoff potential or are ponded. 

Erosion Hazard.--The hazard of erosion by water 
is based on soil properties, for example, slope, 
texture, and structure, that determine the potential 
rate at which the surface soil is removed when the 
soil is bare. Severe erosion problems can result in 
the wearing away of soil, landscaping, and founda- 
tions, as well as in extensive clogging of drains. 
The erosion hazard is only slight in clay soils that 
have strong structure and slopes of no more than 9 
percent. It is severe in loamy sands or sands that 
have weak structure, are structureless, or have 
slopes of more than 30 percent. 

Depth to Rock.--Excavation costs increase in 
areas where soils are shallow over hard rock. Lawns, 
shrubs, and trees are difficult to establish and 
maintain on rocky sites, and topsoil has to be 
hauled in to support vegetation. 

The degree of limitation for homesites in such 
areas is based on the hardness of the rock or on 
the presence of restrictive soil layers. The limi- 
tation is only slight in soils that formed in allu- 
vium or in decomposed granite. It is moderate in 
soils over soft sandstone or weathered gabbro or a 
hardpan, and severe in soils over. hard rock. 

It is assumed that excavation work will be done 
by heavy earth-moving equipment and not by blasting. 
Slope.--Steep slopes increase the cost of home 
construction. Special problems arise in landscaping, 

in locating and constructing access roads, and in 

grading and excavating. Slopes of more than 9 per- 
cent create moderate problems. Slopes of more than 
30 percent create severe problems (pl. II, bottom). 

Only the dominant slopes within each mapping unit 
are considered in these interpretations, even though 
considerable variation within the unit is likely to 
occur. The length and shape of slopes and geologic 
factors, such as slump and downhill creep, are not 
considered. 

Shrink-Swell Behavior.--Shrink-swell behavior, 
the quality of the soil that determines its volume 
change with change in moisture content, is influen- 
ced by the amount of moisture change and the amount 
and kind of clay in the soil. 

Special Properties.--Soils that formed in recent 
alluvium tend to settle, which can cause consider- 
able damage to homes. Settling is likely in Calpine, 
Carrizo, Corralitos, Elder, Grangeville, Greenfield, 
Indio, Indio variant, Mecca, Mottsville, Reiff, 
Rositas , Soboba, Tujunga, and Visalia soils. These 
soils are loose sands, sands and gravels, or sandy 
loams. All are low in clay. 


In areas that have been irrigated over a period 
of years, the soils generally have already settled. 
In nonirrigated areas, onsite investigation is 
needed before construction begins. 


Sewage Effluent Disposal.--Information on the 


limitations of the soils for disposal of sewage 


effluent is not applicable in areas served 
by a public sewerage system. For areas where 
such systems have not been established, refer 
to the interpretations under the heading 
"Sewage Effluent Disposal" on the preceding 


pages. 
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SOURCES OF CONSTRUCTION MATERIAL 


The demand for construction materials is especial- 
ly great in areas of urban growth. Large amounts of 
sand and gravel are required in making concrete for 
the construction of roads, bridges, flood-control 
structures, and building foundations. Decomposed 
granite is required for road base and road fill and 
for surfacing light-duty roads and driveways. 

Construction materials are relatively abundant in 
the San Diego Area, but problems associated with 
their extraction are becoming more complex as urban- 
ization spreads. Conflicts between extractive oper- 
ations and urban residents occur more frequently (pl. 
III, top); potential deposits became inaccessible 
where built over or surrounded by urbanization; and 
construction materials become more costly as the 
distance between deposits and construction sites 
increases. Urban growth has forced many mining 
operations to relocate. 


2/ 


Prepared by the San Diego County Planning 
Department. 


Knowledge of the location of potential sources of 
sand, gravel, and decomposed granite can help in 
establishing standards for the regulation of 
extractive operations; providing for the orderly 
utilization and conservation of these vital re- 
sources; planning investigations to determine the 
extent of deposits; rehabilitating sites that have 
been abandoned; and establishing natural resource 
zones or modifying existing zoning regulations. 

In table 5 each soil has been rated suitable or 
unsuitable as a source of sand, gravel, or decom- 
posed granite. The main factors considered in the 
ratings are the thickness and texture of the source 
material, the amount of usable material in the pro- 
file, and the kind of parent material. The ratings 
do not eliminate the need for onsite investigation 
to determine the extent and quality of deposits. 
The accessibility of the source material, the over- 
burden, and the depth to the water table are not 
considered in the ratings. Generally the depth of 
overburden is less than 5 feet. The quantity, 
gradation, and quality of the material were not 
considered. Gravel may require crushing. The 
criteria for rating the soils as a source of con- 
struction material are given in table 4. 


TABLE 4,--CRITERIA FOR RATING SOILS AS SOURCE OF CONSTRUCTION MATERIAL 


Construction 
material 


Gravel: 
Content---------------- 


or stones. 
Thickness of deposit--- 


Sand: 
USDA texture----------- 


Unified---------------- 
25 percent fines). 1/ 
Thickness of deposit--- 


Decomposed granite: 


1/ 


“Fines less than 0.074 millimeter 


More than 15 percent (25 percent 
weight) gravel, cobblestones, 


More than 3 feet--------- 


Sands, loamy sands------- 


SW, SP, GP, GW; SM or GM (less than 


More than 3 feet--------- 


Substratum material of soils forming 
from decomposed granite. 


Unsuitable 


Less than 15 percent (25 percent by 
weight) gravel, cobblestones, or 
stones. 


Less than 3 feet. 


All other textures. 


ML, CL, M, CH, OL, OH, SC, GC; GM 
or SM (more than 25 percent 
fines). 1/ 


Less than 3 feet. 


Soils not forming from decomposed 
granite. 


(200 mesh sieve). 
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TABLE 5,--SUITABILITY OF THE SOILS AS A SOURCE OF GRAVEL, SAND, AND DECOMPOSED GRANITE 


[The letter G refers to gravel, S to sand; letters DG refer to decomposed granite; UN means unsuitable; 
V refers to varying amounts of gravel and sand. References do not imply that the specified construction 
material is available in all areas of a given soil] 


Map Suitability as Map uitability as 
symbol Soil name source of-- symbol Soil name source of-- 


AcG Acid igneous rock land------------ UN BrG Boomer stony loam, 30 to UN 
AtC Altamont clay, 5 to 9 percent UN 65 percent slopes. 
slopes. BsC Bosanko clay, 2 to 9 percent DG 
AtD Altamont clay, 9 to 15 percent UN slopes. 
slopes. BsD Bosanko clay, 9 to 15 DG 
AtD2 |Altamont clay, 9 to 15 percent UN percent slopes. 
slopes, eroded. BsE Rosanko clay, 15 to 30 DG 
AtE Altamont clay, 15 to 30 percent UN percent slopes. 
slopes. BtC Bosanko stony clay, 5 to 9 DG 
AtE2 |Altamont clay, 15 to 30 percent UN percent slopes. 
slopes, eroded. BuB Bull Trail sandy loam, 2 to 5 DG 
AtF Altamont clay, 30 to 50 percent UN percent slopes. 
slopes. BuC Bull Trail sandy loam, 5 to DG 
AuC Anderson very gravelly sandy G 9 percent slopes. 
loam, 5 to 9 percent slopes. BuD2 | Bull Trail sandy loam, 9 to DG 
AuF Anderson very gravelly sandy G 15 percent slopes, eroded. 
loam, 9 to 45 percent slopes. BuE2 Bull Trail sandy loam, 15 to DG 
AvC Arlington coarse sandy loam, UN 30 percent slopes, eroded. 
2 to 9 percent slopes. CaB Calpine coarse sandy loam, UN 
AwC Auld clay, 5 to 9 percent slopes- UN 2 to 5 percent slopes. 
AwD Auld clay, 9 to 15 percent UN CaC Calpine coarse sandy loam, UN 
slopes. 5 to 9 percent slopes. 
AyE Auld stony clay, 9 to 30 percent UN CaC2 | Calpine coarse sandy loam, UN 
slopes. S to 9 percent slopes, 
BaG Badland-------------------------- UN eroded. 
BbE Bancas stony loam, 5 to 30 DG CaD2 | Calpine coarse sandy loam, UN 
percent slopes. 9 to 15 percent slopes, 
BbE2 |Bancas stony loam, 5 to 30 DG eroded. 
percent slopes, eroded. CbB Carlsbad gravelly loamy S 
BbG Bancas stony loam, 3C to 65 DG sand, 2 to 5 percent 
percent slopes. slopes. 
BbG2 |Bancas stony loam, 30 to 65 DG CbC Carlsbad gravelly loamy sand, S 
percent slopes, eroded. 5 to 9 percent slopes. 
BeE Blasingame loam, 9 to 30 percent UN CbD Carlsbad gravelly loamy sand, S 
slopes. 9 to 15 percent slopes. 
BgE Blasingame stony loam, 9 to 30 UN CbE Carlsbad gravelly loamy sand, S 
percent slopes. 15 to 30 percent slopes. 
BgF Blasingame stony loam, 30 to 50 UN CcC Carlsbad-Urban land complex, UN 
percent slopes. 2 to 9 percent slopes. 
B1C Bonsall sandy loam, 2 to 9 DG CcE Carlsbad-Urban land complex, UN 
percent slopes. 9 to 30 percent slopes. 
B1C2 Bonsall sandy loam, 2 to 9 DG CeC Carrizo very gravelly sand, G 
percent slopes, eroded. 0 to 9 percent slopes. 
B1D2 {Bonsall sandy loam, 9 to 15 DG CfB Chesterton fine sandy loam, UN 
percent slopes, eroded. 2 to 5 percent slopes. 
BmC Bonsall sandy loam, thick surface, DG Cf£C Chesterton fine sandy loam, UN 
2 to 9 percent slopes. 5 to 9 percent slopes. 
BnB Bonsall-Fallbrook sandy loams, DG CfD2 | Chesterton fine sandy loam, UN 
2 to 5 percent slopes. 9 to 15 percent slopes, 
BoC Boomer loam, 2 to 9 percent UN eroded. 
slopes. CgC Chesterton-Urban land complex UN 
BoE Boomer loam, 9 to 30 percent UN 2 to 9 percent slopes. 
slopes. ChA Chino fine sandy loam, 0 to UN 
BrE Boomer stony loam, 9 to 30 UN 2 percent slopes. 
percent slopes. ChB Chino fine sandy loam, 2 to 5 
percent slopes. UN 
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Map 
symbol 
CkA 
C1D2 
C1E2 
C1G2 


CmE2 


CmrG 


CnE2 


CnG2 


Co 

Cr 

CsB 
CsC 
CsD 
CtE 
CtF 


CuE 


CuG 


CvG 
DaC 
DaD 
DaE 
DaE2 
DaF 
DeD 
DcF 
DoE 
EdC 


EsC 


TABLE 5,--SUITABILITY OF THE SOILS AS A SOURCE OF GRAVEL, SAND, AND DECOMPOSED GRANITE--Continued 


Soil name 


Chino silt loam, saline, 0 to 2 


percent slopes. 


‘Cieneba coarse sandy loam, 5 to 


15 percent slopes,eroded. 
Cieneba coarse sandy loam, 15 


to 30 percent slopes, eroded. 


Cieneba coarse sandy loam, 30 


to 65 percent slopes, eroded. 
Cieneba rocky coarse sandy loam, 


9 to 30 percent slopes, 
eroded. 


Cieneba very rocky coarse sandy 
loam, 30 to 75 percent slopes. 


Cieneba-Fallbrook rocky sandy 
loams, 9 to 30 percent 
slopes, eroded. 

Cieneba-Fallbrook rocky sandy 
loams, 30 to 65 percent 
slopes, eroded. 


Clayey alluvial land----------- 
Coastal beaches---------------- 


Corralitos loamy sand, 0 to 5 
percent slopes. 

Corralitos loamy sand, 5 to 9 
percent slopes. 

Corralitos loamy sand, 9 to 15 
percent slopes. 

Crouch coarse sandy loam, 5 to 
30 percent slopes. 

Crouch coarse sandy loam, 30 
to 50 percent slopes. 

Crouch rocky coarse sandy 
loam, 5 to 30 percent 
slopes. 

Crouch rocky coarse sandy 
loam, 30 to 70 percent 
slopes. 

Crouch stony fine sandy loam, 
30 to 75 percent slopes. 

Diablo clay, 2 to 9 percent 
slopes. 

Diablo clay, 9 to 15 percent 
slopes. 

Diablo clay, 15 to 30 percent 
Slopes. 

Diablo clay, 15 to 30 percent 
slopes, eroded. 

Diablo clay, 30 to 50 percent 
slopes. 

Diablo-Urban land complex, 5 
to 15 percent slopes. 

Diablo-Urban land complex, 15 
to 50 percent slopes. 

Diablo-Olivenhain complex, 9 
to 30 percent slopes. 

Elder shaly fine sandy loam, 
2 to 9 percent slopes. 


Escondido very fine sandy loam, 


5 to 9 percent slopes. 


472-773 O -73 - (Pt. 2) - 2 


= 


Suitability as 


source of-- 


UN 


DG 


DG 


DG 


DG 


UN 


DG 


DG 


UN 


UN 


Map 
symbol 


EsD2 


l EsE2 


EvC 


ExE 


ExG 


FaB 


FaC 


FaC2 


FaD2 


FaE2 


FaE3 


FeC 
FeE 


FeE2 


FvD 


FVE 


FwF 


FxE 


FxG 


GaE 
GaF 


GoA 


GrA 


GrB 


Soil name 


Escondido very fine sandy 
loam, 9 to 15 percent 
slopes, eroded. 

Escondido very fine sandy 
loam, 15 to 30 percent 
slopes, eroded. 

Escondido very fine sandy 
loam, deep, 5 to 9 percent 
slopes. 

Exchequer rocky silt loam, 
9 to 30 percent slopes. 
Exchequer rocky silt loam, 
30 to 70 percent slopes. 
Fallbrook sandy loam, 2 to 

5 percent slopes. 

Fallbrook sandy loam, 5 to 
9 percent slopes. 

Fallbrook sandy loam, 5 to 
9 percent slopes, eroded. 

Fallbrook sandy loam, 9 to 
15 percent slopes, 
eroded. 

Fallbrook sandy loam, 15 to 
30 percent slopes, eroded. 

Fallbrook sandy loam, 9 to 
30 percent slopes, 
severely eroded. 

Fallbrook rocky sandy loam, 
5 to 9 percent slopes. 

Fallbrook rocky sandy loam, 
9 to 30 percent slopes. 

Fallbrook rocky sandy loam, 
9 to 30 percent slopes, 
eroded. 

Fallbrook-Vista sandy 
loams, 9 to 15 percent 
slopes. 

Fallbrook-Vista sandy 
loams, 15 to 30 percent 
slopes. 

Friant fine sandy loam, 30 
to 50 percent slopes. 

Friant rocky fine sandy 
loam, 9 to 30 percent 
slopes. 

Friant rocky fine sandy 
loam, 30 to 70 percent 
slopes. 

Gaviota fine sandy loam, 9 
to 30 percent slopes. 

Gaviota fine sandy loam, 30 
to 50 percent slopes. 

Grangeville fine sandy 
loam, 0 to 2 percent 
slopes. 

Greenfield sandy loam, 0 to 
2 percent slopes. 

Greenfield sandy loam, 2 to 
5 percent slopes. 


UN 


UN 


UN 


UN 


UN 


DG 


DG 


DG 


DG 


DG 


DG 


DG 


DG 


DG 


DG 


DG 


UN 


UN 


UN 


UN 


UN 


UN 


UN 


UN 


Suitability as 
source of-- 


15 


TABLE 5.--SUITABILITY OF THE SOILS AS A SOURCE OF GRAVEL, SAND, AND DECOMPOSED GRANITE--Continued 


Map Suitability as Map Suitability as 
symbol Soil name source of-- symbol Soil name source of-- 


Grc reenfield sandy loam, 5 to 9 UN LcF2 La Posta rocky loamy coarse DG 
percent slopes. sand, 30 to 50 percent 
GrD reenfield sandy loam, 9 to 15 UN slopes, eroded. 
percent slopes. LdE La Posta-Sheephead complex, UN 
HaG Hambright gravelly clay loam, UN 9 to 30 percent slopes. 
30 to 75 percent slopes. LdG La Posta-Sheephead complex, UN 
HmD Holland fine sandy loam, 5 UN 30 to 65 percent slopes. 
to 15 percent slopes. LeC Las Flores loamy fine sand, UN 
HmE Holland fine sandy loam, 15 UN 2 to 9 percent slopes. 
to 30 percent slopes. LeC2 Las Flores loamy fine sand, UN 
HnE Holland stony fine sandy 5 to 9 percent slopes, 
loam, 5 to 30 percent UN eroded. 
slopes. LeD Las Flores loamy fine sand, UN 
HnG Holland stony fine sandy 9 to 15 percent slopes. 
loam, 30 to 60 percent UN LeD2 Las Flores loamy fine sand, UN 
slopes. 9 to 15 percent slopes, 
HoC (Holland fine sandy loam, UN eroded. 
deep, 2 to 9 percent LeE Las Flores loamy fine sand, UN 
slopes. 15 to 30 percent slopes. 
HrC /Huerhuero loam, 2 to 9 percent UN LeE2 Las Flores loamy fine sand, UN 
slopes. 15 to 30 percent slopes, 
HrC2 |Huerhuero loam, 5 to 9 percent UN eroded. 
slopes, eroded. LeE3 Las Flores loamy fine sand, UN 
HrD jHuerhuero loam, 9 to 15 percent UN 9 to 30 percent slopes, 
slopes. severely eroded. 
HrD2 |Huerhuero loam, 9 to 15 percent UN L£C Las Flores-Urban land UN 
slopes, eroded. complex, 2 to 9 percent 
HrE2 |Huerhuero loam, 15 to 30 per- UN Slopes. 
cent slopes, eroded. LfE Las Flores-Urban land UN 
HuC |Huerhuero-Urban land complex, UN complex, 9 to 30 percent 
2 to 9 percent slopes. slopes. 
HuE |Huerhuero-Urban land complex, UN LpB Las Posas fine sandy loam, DG 
9 to 30 percent slopes. 2 to 5 percent slopes. 
InA {Indio silt loam, 0 to 2 UN LpC Las Posas fine sandy loam, DG 
percent slopes. 5 to 9 percent slopes. 
InB Indio silt loam, 2 to 5 UN LpC2 Las Posas fine sandy loam, DG 
percent slopes. 5 to 9 percent slopes, 
IoA {Indio silt loam, saline, 0 UN eroded. 
to 2 percent slopes. LpD2 Las Posas fine sandy loam, DG 
IsA [Indio silt loam, dark UN 9 to 15 percent slopes, 
variant. eroded. 
KcC |Kitchen Creek loamy coarse DG LpE2 Las Posas fine sandy loam, DG 
sand, 5 to 9 percent slopes. 15 to 30 percent slopes, 
KcD2 jKitchen Creek loamy coarse DG eroded. 
sand, 9 to 15 percent LrE Las Posas stony fine sandy DG 
slopes, eroded. loam, 9 to 30 percent 
LaE2 |La Posta loamy coarse sand, DG slopes. 
5 to 30 percent slopes, LrE2 Las Posas stony fine sandy DG 
eroded. loam, 9 to 30 percent 
LaE3 |La Posta loamy coarse sand, DG slopes, eroded. 
5 to 30 percent slopes, LrG Las Posas stony fine sandy DG 
severely eroded. loam, 30 to 65 percent 
LcE |La Posta rocky loamy coarse DG slopes. 
sand, 5 to 30 percent slopes. LsE Linne clay loam, 9 to 30 UN 
LcE2 {La Posta rocky loamy coarse DG percent slopes. 
sand, 5 to 30 percent LsF Linne clay loam, 30 to 50 UN 
slopes, eroded. percent slopes. 
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Map 
symbol 


TABLE 5.--SUITABILITY OF THE SOILS AS A SOURCE OF GRAVEL, SAND, AND DECOMPOSED GRANITE--Continued 


Suitability as Map 
Soil name source of-- symbol Soil name 


Loamy alluvial land-------------- 


Loamy alluvial land-Huerhuero 
complex, 9 to 50 percent 
slopes, severely eroded. 


Marina loamy coarse sand, 2 to 
9 percent slopes. 

Marina loamy coarse sand, 9 to 
30 percent slopes. 

Mecca coarse sandy loam, 0 to 
2 percent slopes. 

Mecca coarse sandy loam, 2 to 
5 percent slopes. 

Mecca sandy loam, saline, 0 
to 2 percent slopes. 

Mecca fine sandy loam, 0 to 
2 percent slopes, eroded. 


Metamorphic rock land----------- 


Mottsville loamy coarse sand, 
0 to 2 percent slopes. 
Mottsville loamy coarse sand, 
2 to 9 percent slopes. 
Mottsville loamy coarse sand, 
9 to 15 percent slopes. 
Mottsville loamy coarse sand, 
wet, 0 to 2 percent slopes. 
Olivenhain cobbly loam, 2 to 
9 percent slopes. 
Olivenhain cobbly loam, 9 to 
30 percent slopes. 
Olivenhain cobbly loam, 30 to 
50 percent slopes. 
Olivenhain-Urban land complex, 
2 to 9 percent slopes. 
Olivenhain-Urban land complex, 
9 to 30 percent slopes. 
Placentia sandy loam, 0 to 2 
percent slopes. 
Placentia sandy loam, 2 to 9 
percent slopes. 
Placentia sandy loam, 5 to 9 
percent slopes, eroded. 
Placentia sandy loam, 9 to 15 
percent slopes, eroded. 
Placentia sandy loam, thick 
surface, 0 to 2 percent 
slopes. 
Placentia sandy loam, thick 
surface, 2 to 9 percent 


Ramona sandy loam, 0 to 2 
percent slopes. 

Ramona sandy loam, 2 to 5 
percent slopes. 

Ramona sandy loam, 5 to 9 
percent slopes. 

Ramona sandy loam, 5 to 9 
percent slopes, eroded. 


RaD2 


RcD 


RcE 


RdC 


ReE 


RfF 


Ramona sandy loam, 9 to 15 
percent slopes, eroded. 
Ramona gravelly sandy loam, 
9 to 15 percent slopes. 
Ramona gravelly sandy loam, 
15 to 30 percent slopes. 
Redding gravelly loam, 2 to 
9 percent slopes. 

Redding cobbly loam, 9 to 
30 percent slopes. 

Redding cobbly loam, 
dissected, 15 to 50 
percent slopes. 

Redding-Urban land complex, 
2 to 9 percent slopes. 

Redding-Urban land complex, 
9 to 30 percent slopes. 

Reiff fine sandy loam, 0 to 
2 percent slopes. 

Reiff fine sandy loam, 2 to 
5 percent slopes. 

Reiff fine sandy loam, 5 to 
9 percent slopes. 


Riverwash-------------------- 


Rositas fine sand, 0 to 2 
percent slopes. 
Rositas fine sand, hummocky, 
5 to 9 percent slopes. 
Rositas loamy coarse sand, 
0 to 2 percent slopes. 
Rositas loamy coarse sand, 
2 to 9 percent slopes. 
Rositas loamy coarse sand, 
9 to 15 percent slopes. 


Rough broken land------------ 


Salinas clay loam, 0 to 2 
percent slopes. 

Salinas clay loam, 2 to 9 
percent slopes. 

Salinas clay, 0 to 2 
percent slopes. 

Salinas clay, 2 to 5 
percent slopes. 
San Miguel rocky silt loam, 
9 to 30 percent slopes. 
San Miguel-Exchequer rocky 
silt loams, 9 to 70 
percent slopes. 

Sheephead rocky fine sandy 
loam, 9 to 30 percent 
slopes, eroded. 

Sheephead rocky fine sandy 
loam, 30 to 65 percent 
slopes, eroded. 


Sloping gullied land--------- 


Soboba stony loamy sand, 9 
to 30 percent slopes. 


Steep gullied land----------- 


UN 


UN 


UN 


Suitability as 
source of-- 
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TABLE 5.--SUITABILITY OF THE SOILS AS A SOURCE OF GRAVEL, SAND, AND DECOMPOSED GRANITE--Continued 


Stockpen gravelly clay loam, 
0 to 2 percent slopes. 

Stockpen gravelly clay loam, 
2 to S percent slopes. 

Stony land---------------------- 

Terrace escarpments------------- 

Tidal flats--------------------- 

Tollhouse rocky coarse sandy 
loam, 5 to 30 percent slopes, 
eroded. 

Tollhouse rocky coarse sandy 
loam, 30 to 65 percent 
slopes. 

Tujunga sand, 0 to 5 percent 


Visalia sandy loam, 0 to 2 
percent slopes. 

Visalia sandy loam, 2 to 5 
percent slopes. 

Visalia sandy loam, 5 to 9 
percent slopes. 

Visalia sandy loam, 9 to 15 
percent slopes. 

Visalia gravelly sandy loam, 
2 to 5 percent slopes. 

Visalia gravelly sandy loan, 

5 to 9 percent slopes. 


Suitability as Map 
Soil name source of-- symbol Soil name 


Vista coarse sandy loam, 5 
to 9 percent slopes. 

Vista coarse sandy loam, 9 
to 15 percent slopes. 


to 30 percent slopes. 


to 30 percent slopes, 
eroded. 


to 65 percent slopes. 

Vista rocky coarse sandy 
loam, 5 to 15 percent 
slopes. 

Vista rocky coarse sandy 
loam, 15 to 30 percent 
slopes. 

Vista rocky coarse sandy 
loam, 30 to 65 percent 
slopes. 

Wyman loam, 2 to 5 percent 
slopes. 

Wyman loam, 5 to 9 percent 
slopes. 


slopes. 


Vista coarse sandy loam, 9 to 
15 percent slopes, eroded. 
Vista coarse sandy loam, 15 


Vista coarse sandy loam, 15 


Vista coarse sandy loam, 30 


Wyman loam, 9 to 15 percent 


Suitability as 
source of-- 


UN 


UN 


INTERPRETATIONS FOR RECREATIONAL USES 


The demand for outdoor recreational facilities in 
the San Diego Area is increasing rapidly. Because 
recreational facilities require a large investment 
of capital and land, knowledge about soil limita- 
tions for recreational uses is indispensable in 
selecting and planning the development of suitable 
sites. For low cost development of large areas, 
level soils relatively free of rock outcrops or 
stones are required. Rocky and strongly sloping 
soils have severe limitations for play areas. Silt 
loams, such as those of the Chino series, are dusty 
in summer, a condition that limits their suitability 
for campsites or picnic areas. 

The limitations of each soil for intensive play 
areas, picnic areas, campsites, and hiking trails 
and bridle paths are rated in table 7. The ratings 
are slight, moderate, and severe. Slight means that 
only normal site inspection and precautions during 
planning and construction are required. Development 
costs should be somewhat less than average. Moderate 


means that careful site inspection, more than normal 


precautions, and above average expenditures are 
required to overcome the limitations. Severe means 
that development costs are high and another site 
may be more suitable. In some instances, the esthe- 
tic value or location of a site will justify the 
expenditures required to overcome moderate or severe 
limitations. 

The rating of limitation shown in table 7 is 
based on a combination of criteria, the most limi- 
ting of which is indicated if the rating is moderate 
or severe. 


Intensive Play Areas.--These are playgrounds 
planned for organized games, such as baseball, foot- 
ball, badminton, and volleyball. The soils must 
support intensive foot traffic. A nearly level firm 
surface and good drainage generally are required. 
Rock outcrops and coarse fragments are not desirable. 
It is assumed that good vegetative cover can be 
established and maintained. Criteria for rating 
soils for use as play areas are shown in table 6, 


TABLE 6.--CRITERIA FOR RATING SOILS FOR USE AS PLAY AREAS 


Factors affecting 
limitation 


Excessive, somewhat 
excessive, good, or 
moderately good. 


Drainage--------------- 


Water table during 30 inches or below----- 


season of use. 


Flooding during season 
of use. 


More than 20.0 inches 
to 0.63 inch. 


Permeability (in./hr.)- 


Less than 2 percent---- 


Surface layer texture-- | Sandy loam, fine sandy 
loam, very fine 
sandy loam, loam, 


or silt loam. 


Depth to bedrock------- More than 40 inches---- 


Gravel and cobblestones 
on surface. 


Relatively free-------- 


Stones on surface------ Less than .01 percent-- 


Rocks on surface------- Less than 2 percent---- 


Moderately good or 


20 inches or below---- 
Once in 2 years------- 
0.63 to 0.06 inch----- 


2 to 5 percent--~------ 


Clay loam, sandy clay 


40 to 20 inches-------- 


20 percent or less----- 


.01 to 3 percent------- 


2 to 10 percent-------- 


Limitation 


Severe 


Somewhat poor, poor, or 


somewhat poor. very poor. 


Above 20 inches. 


More than once in 2 years. 


Less than 0.06 inch. 


More than 5 percent. 


Sandy clay, silty clay, 
clay, organic material, 
sands, or loamy sands 
subject to blowing. 


loam, silty clay 
loam, or loamy sands. 


Less than 20 inches. 


More than 20 percent. 


More than 3 percent. 


More than 10 percent. 
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TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION 


[Numerals indicate soil properties or qualities that limit the listed recreational uses. Numeral 1 refers 
to slope; 2 to texture of surface layer; 3 to stones, cobblestones, and rocks on the surface; 4 to 
flooding, ponding, or overflow; 5 to natural drainage; 7 to permeability rate; 8 to percent of organic 


matter; and 9 to depth to hard rock, or a hardpan, or any layer that restricts permeability. Urban 
land, Made land, and Urban land complexes are not evaluated] 
Interpretation 
Map Paths and 
symbo Soil Play areas Campsites |Picnic areas trails 
AcG |Acid igneous rock land--------------------- Severe 3---- |Severe 3----| Severe 3----- Severe 3. 
AtC Altamont clay, 5 to 9 percent slopes------- Severe 2----|Severe 2----| Severe 2----- Slight 
AtD |Altamont clay, 9 to 15 percent slopes------ Severe 2----|Severe 2----| Severe 2----- Slight 
AtD2 {Altamont clay, 9 to 15 percent slopes, Severe 2----|Severe 2----| Severe 2----- Slight 
eroded. 
AtE Altamont clay, 15 to 30 percent slopes----- Severe 1---- {Severe 2----| Severe 2----- Moderate 1 
AtE2 |Altamont clay, 15 to 30 percent slopes, Severe 1----|Severe 2----| Severe 2----- Moderate 1 
eroded. 
AtF |Altamont clay, 30 to 50 percent slopes----- Severe 1----|Severe 1----| Severe 2----- Severe 1. 
AuC {Anderson very gravelly sandy loam, 5 to 9 Severe 1---- |Severe 2----| Severe 3----- Severe 2. 
percent slopes. 
AuF Anderson very gravelly sandy loam, 9 to Severe 1---- |Severe 1----| Severe 1]----- Severe 2. 
45 percent slopes. 
AvC {Arlington coarse sandy loam, 2 to 9 per- Severe 1---- |Severe 7----| Moderate 1--- | Slight. 
cent slopes. 
AwC {Auld clay, 5 to 9 percent slopes---------- Severe 2---- |Severe 2----| Severe 2----- Slight. 
AwD jAuld clay, 9 to 15 percent slopes--------- Severe 2---- |Severe 2----| Severe 2----- Slight. 
AyE jAuld stony clay, 9 to 30 percent slopes--- Severe 1---- |Severe 1----| Severe 2----- Moderate 1. 
BaG |Badland----------------------------------- Severe l---- |Severe 1----]| Severe 1----- Severe 1. 
BbE {Bancas stony loam, 5 to 30 percent slopes- Severe 1---- |Severe 1----| Severe 1----- Moderate 1. 
BbE2 |Bancas stony loam, 5 to 30 percent Severe 1---- |Severe l---- | Severe 1----- Moderate 1. 
slopes, eroded. 
BbG |Bancas stony loam, 30 to 65 percent Severe l---- |Severe 1----| Severe 1----- Severe l. 
slopes. 
BbG2 |Bancas stony loam, 30 to 65 percent Severe 1---- jSevere 1---- | Severe 1----- Severe 1. 
slopes, eroded. 
BeE {|Blasingame loam, 9 to 30 percent slopes--- Severe l---- |Severe 1---- | Severe 1----- Moderate 1. 
BgE |Blasingame stony loam, 9 to 30 percent Severe 1---- |Severe 1---- | Severe 1----- Moderate 1. 
slopes. 
BgF |Blasingame stony loam, 30 to 50 percent Severe 1---- |Severe 1---- | Severe 1----- Severe 1. 
slopes. 
B1C Bonsall sandy loam, 2 to 9 percent Severe 1---- Severe 7---- | Moderate 1--- | Slight. 
slopes. 
B1C2 |Bonsall sandy loam, 2 to 9 percent Severe 1---- Severe 7---- | Moderate 1--- | Slight. 
slopes, eroded. 
B1D2 |Bonsall sandy loam, 9 to 15 percent Severe 1---- Severe 7---- | Moderate 1--- | Slight. 
slopes, eroded. 
BmC {Bonsall sandy loam, thick surface, 2 to Severe 1---- Severe 7---- | Moderate 1--- | Slight. 
9 percent slopes. 
BnB {Bonsall-Fallbrook sandy loams, 2 to 5 
percent slopes: 
Bonsall ------------------------------- Severe 7----|Severe 7----| Moderate 1---| Slight. 
Fal lbrook----------------------------- Moderate 7--|Moderate 7--| Slight------- Slight. 
BoC |Boomer loam, 2 to 9 percent slopes-------- Severe 1----|Moderate 7--| Moderate 1---| Slight. 
BoE |Boomer loam, 9 to 30 percent slopes------- Severe 1----|Severe 1----| Severe 1----- Moderate 1. 
BrE |Boomer stony loam, 9 to 30 percent slopes- Severe 1---- |Severe 1----| Severe 1----- Moderate 1. 
BrG |Boomer stony loam, 30 to 65 percent Severe 1---- |Severe 1----| Severe 1----- Severe 1. 
slopes. 
BsC |Bosanko clay, 2 to 9 percent slopes------- Severe 2---- |Severe 2----| Severe 2----- Slight 
BsD |Bosanko clay, 9 to 15 percent slopes------ Severe 2---- |Severe 2----| Severe 2----- Slight 
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Map 
symbol 


BsE 
BtC 


BuB 
BuC 
BuD2 
BuE2 
CaB 
CaC 
CaC2 
CaD2 
CbB 
CbC 
CbD 
CbE 
CeC 
CfB 
Cf£C 
CfD2 
ChA 
ChB 
CkA 
C1D2 
C1E2 
C1G2 
CmE2 
CmrG 


CnE2 


TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Soil 


Bosanko clay, 15 to 30 percent slopes----- 


Bosanko stony clay, 5 to 9 percent 
slopes. 

Bull Trail sandy loan, 
slopes. 

Bull Trail sandy loam, 
slopes. 

Bull Trail sandy loan, 
slopes, eroded. 


2 to 5 percent 
5 to 9 percent 


9 to 15 percent 


Bull Trail sandy loam, 15 to 30 percent 
slopes, eroded. 

Calpine coarse sandy loam, 2 to 5 
percent slopes. 

Calpine coarse sandy loam, 5 to 9 
percent slopes. 

Calpine coarse sandy loam, 5 to 9 
percent slopes, eroded. 

Calpine coarse sandy loam, 9 to 15 
percent slopes, eroded. 

Carlsbad gravelly loamy sand, 2 to 5 
percent slopes. 

Carlsbad gravelly loamy sand, 5 to 9 
percent slopes. 

Carlsbad gravelly loamy sand, 9 to 15 


percent slopes. 


Carlsbad gravelly loamy sand, 15 to 30 
percent slopes. 

Carrizo very gravelly sand, 0 to 9 
percent slopes. 

Chesterton fine sandy loam, 2 to 5 
percent slopes. 

Chesterton fine sandy loam, 5 to 9 
percent slopes. 

Chesterton fine sandy loam, 9 to 15 
percent slopes, eroded. 

Chino fine sandy loam, 0 to 2 percent 
slopes. 

Chino fine sandy loam, 2 to 5 percent 
slopes. 

Chino silt loam, saline, 0 to 2 percent 
slopes. 


Cieneba coarse sandy loam, 5 to 15 
percent slopes, eroded. 

Cieneba coarse sandy loam, 15 to 30 
percent slopes, eroded. 

Cieneba coarse sandy loam, 30 to 65 
percent slopes, eroded. 

Cieneba rocky coarse sandy loam, 9 to 
30 percent slopes, eroded. 

Cieneba very rocky coarse sandy loam, 
30 to 75 percent slopes. 

Cieneba-Fallbrook rocky sandy loams, 
9 to 30 percent slopes, eroded: 


Severe 
Severe 


Tasse 
eee 


Moderate 1-- 


Severe 


Severe 


Severe 


fasz 


Jeste 


ieace 


Moderate 1-- 


Severe 


Severe 


Severe 


{secs 


{eens 


| eer 


Moderate 8-- 


Severe 


Severe 


Severe 


Severe 


ee 


E 


ae 


ees 


Moderate 9-- 


Severe 


Severe 


Teaia 


Jeras 


Moderate 5-- 


Moderate 5-- 


Severe 


Severe 


Severe 


Severe 


Severe 


Severe 


Severe 
Severe 


Jisse 


joce 


Js= 


{cus 


a E 


laces 


jae 
| eee 


Interpretation 


Severe 
Severe 


Slight 


J=- 
Jdanis 


Moderate 1-- 


Moderate l-- 


Severe 


Slight 


Moderate l-- 


jeas 


Moderate l-- 


Moderate 1-- 


Moderate 2-- 


Moderate l-- 


Moderate 1-- 


Severe 1---- 


Severe 


p eee 


Moderate 2-- 


Moderate 1-- 


Moderate 1l-- 


Moderate 5-- 


Moderate 5-- 


Severe 


Jiad 


Moderate 1-- 


Severe 


Severe 


laics 


icen 


Severe l---- 


Severe 


Severe 
Severe 


fissi 


Jessa 
Pecos 


Moderate 


Moderate 


Severe 1 


Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Severe 1 
Severe 2 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Severe 2 
Moderate 
Severe 1 
Severe 1 
Severe 1 


Severe 1 


Severe 1 
Severe 1 


Paths and 


trails 


Moderate 1. 


Severe 3. 


Slight. 


Moderate 1. 


Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Moderate 
Severe 2. 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Slight. 
Moderate 
Severe 1. 
Moderate 


Severe 1. 


Severe 3. 
Severe 3. 
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Map 


symbol 


CnG2 


Co 
Cr 
CsB 
CsC 
CsD 
CtE 
CtF 
CuE 
CuG 
CvG 
DaC 
DaD 
DaE 
DaE2 


DaF 
DoE 


EdC 


EsC 


EsD2 


EsE2 


EvC 


ExE 


ExG 


FaB 


FaC 


FaC2 


FaD2 


FaE2 
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TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Soil 


Cieneba-Fallbrook rocky sandy loams, 30 
to 65 percent slopes, eroded: 


Clayey alluvial land---------------------- 
Coastal beaches--------------------------- 


Corralitos loamy sand, 0 to 5 percent 


slopes. 

Corralitos loamy sand, 5 to 9 percent 
slopes. 

Corralitos loamy sand, 9 to 15 percent 
slopes. 


Crouch coarse sandy loam, 5 to 30 
percent slopes. 

Crouch coarse sandy loam, 30 to 50 
percent slopes. 

Crouch rocky coarse sandy loam, 5 to 30 
percent slopes. 

Crouch rocky coarse sandy loam, 30 to 
70 percent slopes. 

Crouch stony fine sandy loam, 30 to 
75 percent slopes. 


Diablo clay, 2 to 9 percent slopes-------- 
Diablo clay, 9 to 15 percent slopes------- 
Diablo clay, 15 to 30 percent slopes------ 


Diablo clay, 15 to 30 percent slopes, 
eroded. 


Diablo clay, 30 to 50 percent slopes------ 


Diablo-Olivenhain complex, 9 to 30 per- 
cent slopes: 


Olivenhain---------------------------- 


Elder shaly fine sandy loam, 2 to 9 
percent slopes. 

Escondido very fine sandy loam, 5 to 9 
percent slopes. 

Escondido very fine sandy loam, 9 to 15 
percent slopes, eroded. 

Escondido very fine sandy loam, 15 to 
30 percent slopes, eroded. 

Escondido very fine sandy loam, deep, 
5 to 9 percent slopes. 

Exchequer rocky silt loam, 9 to 30 
percent slopes. 

Exchequer rocky silt loam, 30 to 70 
percent slopes. 

Fallbrook sandy loam, 2 to 5 percent 
slopes. 

Fallbrook sandy loam, 5 to 9 percent 
slopes. 

Fallbrook sandy loam, 5 to 9 percent 
slopes, eroded. 

Fallbrook sandy loam, 9 to 15 percent 
Slopes, eroded. 

Fallbrook sandy loam, 15 to 30 percent 
slopes, eroded. 


Severe 1---- 
Severe l---- 
Severe 2---- 
Severe 2---- 
Moderate 2-- 
Severe l---- 
Severe l]---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe 2---- 
Severe 2---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe 1---- 
Severe l---- 
Severe l---- 
Severe l---- 
Severe 1---- 
Severe l---- 
Severe l---- 
Severe 1---- 
Moderate 7-- 
Severe l---- 
Severe ]---- 


Severe l1---- 


Severe ]---- 


Interpretation 


Severe 1---- 
Severe l---- 
Severe 2---- 
Severe 2---- 
Moderate 2-- 
Moderate l-- 
Moderate l-- 
Severe l---- 
Severe l---- 
Severe l]---- 
Severe l---- 
Severe l---- 
Severe 2---- 
Severe 2---- 
Severe l---- 
Severe l---- 
Severe ]---- 
Severe l---- 
Severe l---- 
Moderate l-- 
Severe 2---- 
Severe 2---- 
Severe ]---- 
Severe 2---- 
Severe l---- 
Severe l---- 
Moderate 7-- 
Moderate 1-- 
Moderate 1-- 


Moderate 1-- 


Severe l---- 


Paths and 
trails 
Severe 1----- Severe 1. 
Severe l----- Severe 1. 
Severe 2----- Moderate 5. 
Severe 2----- Severe 2. 
Moderate 2---| Slight. 
Moderate 2---| Slight. 
Moderate 1---| Slight. 
Severe 1----- Moderate 1. 
Severe l----- Severe 1. 
Severe 1----- Moderate 1. 
Severe l----- Severe 1. 
Severe ]----- Severe 1. 
Severe 2----- Slight 
Severe 2----- Slight 
Severe l]----- Moderate 1 
Severe 1----- Moderate 1 
Severe l----- Severe 1. 
Severe ]----- Severe 3. 
Severe l----- Moderate 3. 
Moderate 1--- | Slight. 
Moderate 1--- | Slight. 
Moderate 1--- | Slight. 
Severe ]----- Moderate 1. 
Moderate 1--- | Slight. 
Severe ]----- Moderate 1. 
Severe ]----- Severe l. 
Slight------- Slight. 
Moderate 1--- | Slight. 
Moderate 1--- | Slight. 
Moderate 1--- | Slight. 
Severe l----- Moderate 1. 


Map 


symbol 


FaE3 


FeC 


FeE 


FeE2 


FvD 


FvE 


FwF 


FxE 


FxG 


GaE 


GaF 


GoA 


GrA 


GrB 


GrC 


GrD 


HaG 


HmD 


HmE 


HnE 


HnG 


HoC 


HrC 
HrC2 


HrD 
HrD2 


HrE2 


InA 
InB 


TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Soil 

Fallbrook sandy loam, 9 to 30 percent 
slopes, severely eroded. 

Fallbrook rocky sandy loam, 5 to 9 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 


percent slopes, eroded. 
Fallbrook-Vista sandy loams, 9 to 15 
percent slopes: 
Fal lbrook -----------~----------------- 


Fallbrook-Vista sandy loams, 15 to 30 
percent slopes: 
Fallbrook ----------------------------- 


Friant fine sandy loam, 30 to 50 percent 
slopes. 

Friant rocky fine sandy loam, 9 to 30 
percent slopes. 

Friant rocky fine sandy loam, 30 to 70 
percent slopes. 

Gaviota fine sandy loam, 9 to 30 
percent slopes. 

Gaviota fine sandy loam, 30 to 50 per- 
cent slopes. 

Grangeville fine sandy loam, 0 to 2 
percent slopes. 

Greenfield sandy loam, 
slopes. 

Greenfield sandy loam, 
slopes. 

Greenfield sandy loam, 
slopes. 

Greenfield sandy loan, 
slopes. 

Hambright gravelly clay loam, 30 to 
75 percent slopes. 

Holland fine sandy loan, 
slopes. 

Holland fine sandy 
percent slopes. 
Holland stony fine 
percent slopes. 
Holland stony fine 
percent slopes. 
Holland fine sandy 

9 percent slopes. 


0 to 2 percent 
2 to 5 percent 
5 to 9 percent 


9 to 15 percent 


5 to 15 percent 
loam, 15 to 30 
sandy loam, 
sandy loam, 


loam, deep, 2 to 


Huerhuero loam, 2 to 9 percent slopes----- 

Huerhuero loam, 5 to 9 percent slopes, 
eroded. 

Huerhuero loam, 9 to 15 percent slopes---- 

Huerhuero loam, 9 to 15 percent slopes, 
eroded. 

Huerhuero loam, 15 to 30 percent slopes, 
eroded. 


Indio silt loam, 0 to 2 percent slopes---- 
Indio silt loam, 2 to 5 percent slopes---- 


Severe 1---- 
Severe l---- 
Severe l---- 


Severe l---- 


Severe l]---- 
Severe l---- 


Jedci 
Petes 
| eee 


Severe 
Severe 
Severe 


Severe l---- 


Severe l1---- 
Severe 1---- 


Severe 1---- 


Moderate 5-- 


Moderate 1-- 
Severe l---- 
Severe l---- 


Severe l---- 


Severe l---- 


Severe l]---- 


Severe l---- 


Severe l]---- 


Severe l---- 


ie 
feas 


Severe 
Severe 


aces 
Jesas 


Severe 
Severe 


Severe l---- 


Juane 
Jase 


Severe 
Severe 


Interpretation 


Severe l---- 


Moderate 3-- 


Severe l---- 


Severe l---- 


Moderate l-- 
Moderate 1l-- 


{aces 
Jees 
Jesa 


Severe 
Severe 
Severe 
Severe l---- 
Severe l---- 
Severe l---- 
Severe l---- 


Moderate 5-- 


Moderate 1-- 
Moderate 1-- 
Severe 1---- 
Moderate 2-- 
Severe l---- 
Severe 1---- 
Severe l---- 


Moderate 2-- 


Jossa 
Tini 


Severe 
Severe 


Jonda 
EA 


Severe 
Severe 


Severe 7---- 


Jome 
Fue 


Severe 
Severe 


Severe 1 


Moderate 


Severe 1 


Severe 1 


Moderate 
Moderate 


Severe 1 
Severe 1 
Severe l 
Severe 1 
Severe 1 
Severe 1 


Severe 1 


Moderate 


Moderate 


Moderate 


Severe 1 


Moderate 


Severe 1 


Severe 1 


Severe 1 


Moderate 


Moderate 
Moderate 


Moderate 
Moderate 


Severe 1 


Severe 2 
Severe 2 


Zoa 


Jci 
Tsg 


Roos 


wee ee 


teas 
aa 


Severe 


jee 


ae 


aa 
{one 


{23 
ise 


Moderate 


Severe 3. 


Slight. 
Slight. 


Moderate 
Moderate 
Severe l. 
Moderate 
Severe 1. 
Moderate 


Severe 1. 


Moderate 


Slight. 


Slight. 


Slight. 
Moderate 
Moderate 
Severe 1. 
Slight. 


Slight. 
Slight. 


Slight. 
Slight. 


Paths and 
trails 


Moderate 1. 


Moderate 3. 


3: 


Moderate 1. 
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Map 


symbol 


IoA 


IsA 
KcC 


KeD2 
LaE2 
LaE3 
LcE 

LcE2 
LcF2 


LdE 


LdG 


LeC 
LeC2 
LeD 
LeD2 
LeE 
LeE2 
LeE3 
LpB 
LpC 
LpC2 
LpD2 
LpE2 
LrE 
LrE2 
LrG 
LsE 


LsF 
Lu 
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TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Soil 


Indio silt loam, saline, 0 to 2 percent 


slopes. 


Indio silt loam, dark variant------------- 
Kitchen Creek loamy coarse sand, 5 to 9 


percent 


slopes. 


Kitchen Creek loamy coarse sand, 9 to 15 


percent 


slopes, eroded. 


La Posta loamy coarse sand, 5 to 30 


percent 


slopes, eroded. 


La Posta loamy coarse sand, 5 to 30 
percent slopes, severely eroded. 


La Posta rocky loamy coarse sand, 5 


30 percent slopes. 


La Posta rocky loamy coarse sand, 5 


to 


to 


30 percent slopes, eroded. 

La Posta rocky loamy coarse sand, 30 
to 50 percent slopes, eroded. 

La Posta-Sheephead complex, 9 to 30 


percent slopes: 


Sheephead----------------------------- 
La Posta-Sheephead complex, 
percent slopes: 


Sheephead ----------------------------- 
Las Flores loamy fine sand, 2 to 9 
percent slopes. 

Las Flores loamy fine sand, 5 to 9 
percent slopes, eroded. 
Las Flores loamy fine sand, 

percent slopes. 

Las Flores loamy fine sand, 9 
percent slopes, eroded. 
Las Flores loamy fine sand, 

percent slopes. 
Las Flores loamy fine sand, 


9 to 15 


to 15 


15 to 30 


15 to 30 


percent slopes, eroded. 

Las Flores loamy fine sand, 9 to 30 
percent slopes, severely eroded. 

Las Posas fine sandy loam, 2 to 5 percent 
slopes. 

Las Posas fine sandy loam, 5 to 9 percent 
slopes. 

Las Posas fine sandy loam, 5 to 9 percent 
slopes, eroded. 

Las Posas fine sandy loam, 9 to 15 percent 
slopes, eroded. 

Las Posas fine sandy loam, 15 to 30 
percent slopes, eroded. 

Las Posas stony fine sandy loam, 9 to 30 
percent slopes. 

Las Posas stony fine sandy loam, 9 to 30 
percent slopes, eroded. 

Las Posas stony fine sandy loam, 30 to 


65 percent slopes. 
Linne clay loam, 9 to 30 percent slopes---- 
Linne clay loam, 30 to 50 percent slopes--- 


Loamy alluvial land 


Interpretation 


Severe 2---- |Severe 2---- 
Severe 2---- |Severe 2---- 
Severe 1---- {Moderate 1-- 
Severe 1l---- |Moderate l-- 
Severe ]---- |Severe 1---- 
Severe 1---- j|Severe 1---- 
Severe l---- |Severe 1---- 
Severe 1----|Severe 1---- 
Severe ]---- |Severe l---- 
Severe ]---- {Severe ]---- 
Severe 1---- |Severe 1---- 
Severe 1---- {Severe 1---- 
Severe 1---- |Severe 1---- 
Severe l---- |Severe 7---- 
Severe l---- |Severe 7---- 
Severe l---- |Severe 7---- 
Severe 1---- |Severe 7---- 
Severe l---- |Severe 1---- 
Severe 1---- |Severe 1---- 
Severe 1---- |Severe 1---- 


Moderate 1-- |Moderate 7-- 


Severe 1---- [Moderate 7-- 
Severe 1---- |Moderate 7-- 
Severe 1---- |Moderate 7-- 
Severe l---- |Severe 1---- 
Severe 1---- |Severe l---- 
Severe 1---- Severe l---- 
Severe l---- Severe 1---- 
Severe 1---- Severe l---- 
Severe l---- Severe 1---- 
Moderate 1-- Moderate 4-- 


Severe 2 


Severe 2 


Play areas Campsites | Picnic areas 


Moderate 2--- 


Moderate 
Severe 1 
Severe 1 
Severe 1 
Severe 1 


Severe 1 


Severe 1 
Severe 1 


Severe 1 
Severe 1 


Jees 


Moderate 2--- 


Moderate 2--- 


Moderate 1--- 


Moderate l--- 


Severe 1 


Severe 1 


Severe 1 


Moderate 2--- 


Moderate l--- 


Moderate 1--- 


Moderate l--- 


Severe 1 


Severe 1 


Severe 1 


Severe 1 
Severe 1 
Moderate 


jaz 


Paths and 


trails 


Moderate 4. 


Slight. 
Slight. 


Slight. 

Moderate 
Moderate 
Moderate 
Moderate 


Severe 1. 


Moderate 
Moderate 


Severe 1. 
Severe 1. 
Slight. 
Slight. 
Slight. 
Slight. 
Moderate 


Moderate 


Moderate 


Slight. 


Slight. 
Slight. 
Slight. 
Moderate 
Moderate 
Moderate 
Severe 1. 
Moderate 


Severe 1. 
Moderate 


TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION- -Continued 


Interpretation 

Map Paths and 

symbol Soil Play areas Campsites | Picnic areas trails 

LvF3 |Loamy alluvial land-Huerhuero complex, 9 to 
50 percent slopes, severely eroded: 

Loamy alluvial land-------------------- Severe l---- |Severe 1----| Severe 1----- Severe 1. 
Huerhuero----------------------------7-- Severe 1---- |Severe 7----| Severe l----- Severe 1. 

MIC Marina loamy coarse sand, 2 to 9 percent Severe 1---- |Moderate 1--| Moderate 2---| Slight. 
slopes. 

MILE eine loamy coarse sand, 9 to 30 Severe 1---- |Severe 1----| Severe l----- Moderate 1. 
percent slopes. 

MnA ecca coarse sandy loam, 0 to 2 percent Slight------ Slight------ Slight------- Slight. 
slopes. 

MnB {Mecca coarse sandy loam, 2 to 5 percent Moderate 1-- |Slight------ Slight------- Slight. 
slopes. 

MoA {Mecca sandy loam, saline, 0 to 2 percent Moderate 4--|Severe 4----| Moderate 4---| Moderate 4. 
slopes. 

MpA2 |Mecca fine sandy loam, 0 to 2 percent Moderate 2--|Moderate 2--| Moderate 2---| Slight. 
slopes, eroded. 

MrG {Metamorphic rock land---------------------- Severe 3---- |Severe 3----| Severe 3----- Severe 3. 

MvA |Mottsville loamy coarse sand, 0 to 2 Moderate 2--|Moderate 2--| Moderate 2---| Slight. 
percent slopes. 

MvC |Mottsville loamy coarse sand, 2 to 9 Severe 1----|Moderate 2--| Moderate 2---| Slight. 
percent slopes. 

MvD |Mottsville loamy coarse sand, 9 to 15 Severe 1----|Moderate 2--| Moderate 1---j Slight. 
percent slopes. 

MxA {Mottsville loamy coarse sand, wet, Severe 4----|Severe 4----| Severe 4----- Severe 4. 
0 to 2 percent slopes. 

OhC |Olivenhain cobbly loam, 2 to 9 percent Severe 3---- {Severe 3----| Severe 3----- Moderate 3. 
slopes. 

OhE {|Olivenhain cobbly loam, 9 to 30 Severe 1----|Severe 1----| Severe 1----- Moderate 3. 
percent slopes. 

OhF |Olivenhain cobbly loam, 30 to 50 Severe 1----|Severe 1----| Severe 1----- Severe 1. 
percent slopes. 

PeA |Placentia sandy loam, 0 to 2 percent Severe 7----|Severe 7----| Moderate 2---| Slight. 
slopes. 

PeC |Placentia sandy loam, 2 to 9 percent Severe 1----|Severe 7----| Moderate 2---]| Slight. 
slopes. 

PeC2 |Placentia sandy loam, 5 to 9 percent Severe 1---- {Severe 7----| Moderate l---| Slight. 
slopes, eroded. 

PeD2 |Placentia sandy loam, 9 to 15 percent Severe 1---- |Severe 7----| Moderate 1---| Slight. 
slopes, eroded. 

PfA {Placentia sandy loam, thick surface, Severe 7---- |Severe 7----| Moderate 2---]| Slight. 
0 to 2 percent slopes. 

PfC {Placentia sandy loam, thick surface, Severe 1----|Severe 7----| Moderate 2---| Slight. 
2 to 9 percent slopes. 

Py Playas---------------------------=----7---- Severe 4---- |Severe 4----| Severe 4----- Severe 4. 

RaA |Ramona sandy loam, 0 to 2 percent slopes-- Moderate 7-- {Moderate 7--| Moderate 2---| Slight. 

RaB jRamona sandy loam, 2 to 5 percent slopes-- Moderate 7--|Moderate 7--| Moderate 2---| Slight. 

RaC |Ramona sandy loam, 5 to 9 percent slopes-- Severe 1---- |Moderate 1--] Moderate 1---]| Slight. 

RaC2 |Ramona sandy loam, 5 to 9 percent slopes, Severe l----|Moderate 1--| Moderate 1---| Slight. 
eroded. 

RaD2 |Ramona sandy loam, 9 to 15 percent Severe 1---- |Moderate 1--| Moderate 1---]| Slight. 
slopes, eroded. 

RcD j|Ramona gravelly sandy loam, 9 to 15 Severe 1---- |Moderate l--| Moderate l-- | Slight. 
percent slopes. 

RcE |Ramona gravelly sandy loam, 15 to 30 Severe l---- |Severe 1----]| Severe 1----- Moderate 1. 
percent slopes. 

RdC |Redding gravelly loam, 2 to 9 percent Severe 7---- |Severe 7----| Moderate 1---]| Slight. 


slopes. 


TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Interpretation 
Map Paths and 
symbo Soil Play areas Campsites Picnic areas trails 
ReE Redding cobbly loam, 9 to 30 percent Severe 1----|}Severe 1----| Severe 1----- Moderate 3. 
slopes. 
RfF Reda e cobbly loam, dissected, 15 to Severe 1----|Severe l----| Severe 1----- Severe 1. 
50 percent slopes. 
RkA |Reiff fine sandy loam, 0 to 2 percent Moderate 2--|)Moderate 2--| Moderate 2---] Slight. 
slopes. 
RkB Reiff fine sandy loam, 2 to 5 percent Moderate 1--|Moderate 2--| Moderate 2---| Slight. 
slopes. 
RkC Reiff fine sandy loam, 5 to 9 percent Severe 1----|Moderate l--| Moderate 1---| Slight. 
slopes. 
Rm Riverwash --------------------------------- Severe 2----|Severe 2----} Severe 2----- Severe 2. 
RoA |Rositas fine sand, 0 to 2 percent slopes-- Severe 2----|Severe 2----| Severe 2----- Severe 2. 
RrC |Rositas fine sand, hummocky, 5 to 9 Severe 1----|Severe 2----| Severe 2----- Severe 2. 
percent slopes. 
RsA |Rositas loamy coarse sand, 0 to 2 percent Moderate 2--| Moderate 2--| Moderate 2--- Slight. 
slopes. 
RsC Ss ies loamy coarse sand, 2 to 9 percent Severe l]----|Moderate l--| Moderate 2--- Slight. 
slopes. 
RsD |Rositas loamy coarse sand, 9 to 15 Severe ]----|Moderate 1--| Moderate 1--- Slight. 
percent slopes. 
RuG {Rough broken land------------------------- Severe l----}Severe 1----| Severe 1----- Severe 1. 
SbA {Salinas clay loam, 0 to 2 percent slopes-- Moderate 2--| Moderate 2--| Moderate 2--- Slight. 
SbC [Salinas clay loam, 2 to 9 percent slopes-- Severe 1----|Moderate 2--| Moderate 2--- Slight. 
ScA jSalinas clay, 0 to 2 percent slopes------- Severe 2----|Severe 2----| Severe 2----- Slight. 
ScB |Salinas clay, 2 to 5 percent slopes ------- Severe 2----|Severe 2----| Severe 2----- Slight. 
SmE jSan Miguel rocky silt loam, 9 to 30 per- Severe 1----|Severe 1----| Severe 1----- Moderate 3. 
cent slopes. 
SnG |San Miguel-Exchequer rocky silt loams, 
9 to 70 percent slopes: 
San Miguel---------------------------- Severe 1----|Severe 1----| Severe 1----- Severe 1. 
Exchequer----------------------------- Severe 1----|Severe 1----| Severe 1----- Severe 1. 
SpE2 |Sheephead rocky fine sandy loam, 9 to 30 Severe 1----|Severe 1----| Severe 1----- Moderate 3. 
percent slopes, eroded. 
SpG2 |Sheephead rocky fine sandy loam, 30 to 65 Severe 1----|Severe 1----] Severe 1----- Severe 1. 
percent slopes, eroded. 
SrD |Sloping gullied land------------------.--- Severe 1----|Severe l----| Severe 1----- Severe 1. 
SsE  |Soboba stony loamy sand, 9 to 30 percent Severe 1----|Severe 1----| Severe 1----- Moderate 3. 
slopes. 
StG (Steep gullied land------------------------- Severe l----|Severe 1----| Severe 1----- Severe 1. 
SuA |Stockpen gravelly clay loam, 0 to 2 Severe 8----|Severe 7----| Moderate 2--- Slight. 
percent slopes. 
SuB |Stockpen gravelly clay loam, 2 to 5 Severe 8----|Severe 7----| Moderate 2--- Slight. 
percent slopes. 
SVE [Stony land-------------------------------- Severe 3----|Severe 3----| Severe 3----- Severe 3. 
TeF [Terrace escarpments----------------------- Severe 1----|Severe l----| Severe 1---- Severe 1. 
Tf Tidal flats------------------------------- Severe 4----|Severe 4----| Severe 4---- | Severe 4. 
ToE2 /Tollhouse rocky coarse sandy loam, 5 to Severe 1----|Severe l----| Severe 1----- Moderate 3. 
30 percent slopes, eroded. 
ToG |Tollhouse rocky coarse sandy loam, 30 to Severe 1----|Severe l----| Severe 1----- Severe 1. 
65 percent slopes. 
TuB Tujunga sand, 0 to 5 percent slopes------- Severe 2----|Severe 2----| Severe 2----- Severe 2. 
VaA Visalia sandy loam, 0 to 2 percent Slight------ Slight------ Moderate 2---| Slight. 
slopes. 
VaB |Visalia sandy loam, 2 to 5 percent Moderate 2--|Slight------ Moderate 2---| Slight. 
slopes. 
VaC Visalia sandy loam, 5 to 9 percent Severe 1----|Moderate 1--| Moderate 1--- Slight. 
slopes. 
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TABLE 7.--DEGREE AND KIND OF LIMITATION FOR RECREATION--Continued 


Visalia sandy loam, 9 to 15 percent 
slopes. 

Visalia gravelly sandy loam, 2 to 5 
percent slopes. 

Visalia gravelly sandy loam, 5 to 9 
percent slopes. 

Vista coarse sandy loam, 5 to 9 percent 
slopes. 

Vista coarse sandy loam, 
slopes. 

Vista coarse sandy loam, 
slopes, eroded. 

Vista coarse sandy loam, 
percent slopes. 

Vista coarse sandy loan, 
percent slopes, eroded. 

Vista coarse sandy loam, 
percent slopes. 

Vista rocky coarse sandy loam, 
percent slopes. 

Vista rocky coarse sandy loam, 
30 percent slopes. 

Vista rocky coarse sandy loam, 
percent slopes. 

Wyman loam, 2 to 5 percent slopes 

Wyman loam, 5 to 9 percent slopes 


9 to 15 percent 
9 to 15 percent 
15 to 30 

15 to 30 

30 to 65 

5 to 15 
15 to 


30 to 65 


Interpretation 


Play areas Campsites Picnic areas 


Moderate 
Moderate 
Severe Moderate 
Severe Moderate 


Severe 


Moderate 


Severe Moderate 


Severe Severe 1l----| Severe 1 


Severe Severe 1----| Severe 1 


Severe Severe l----| Severe 1l 


Severe l----|Severe 3----| Moderate 


Severe ]----|Severe 3----| Severe 1 


Severe 1----|Severe 3----| Severe 1 
Moderate 
Moderate 
Moderate 


Moderate 1--|Moderate 2-- 
Severe 1----|Moderate 1-- 
Severe 1----{|Moderate l-- 


Paths and 
trails 


Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Moderate 1. 
Moderate 1. 
Severe 1. 
Moderate 3. 
Moderate 3. 
Severe 1. 
Slight. 


Slight. 
Slight. 


27 


Picnic Areas .--These are places where people 
eat meals outdoors and can be close to nature 
and enjoy the quiet seclusion of country life. 
Accessibility, water supply, and sewage disposal 


were not considered in the ratings in table 7. 
Criteria for rating soils for use as picnic areas 


are shown in table 8. 


TABLE 8.--CRITERIA FOR RATING SOILS FOR USE AS PICNIC AREAS 


Factors affecting 
limitation 


Drainage--------------- 


Water table during 
season of use. 


Flooding during season 
of use. 


Surface layer texture- 


Gravel and cobble- 
stones on surface. 


Stones on surface----- 


Rocks on surface------ 


28 


Excessive, somewhat 
excesSive, good, or 
moderately good. 


20 inches or below 


No flooding 


Less than 9 percent 


Sandy loam, fine sandy 
loam, very fine 
sandy loam, loam, or 
silt loam. 


Less than 20 percent---- 


Less than 3 percent 


Less than 10 percent---- 


Limitation 


Moderately good or 
somewhat poor. 


Above 20 inches for 
short periods. 


Once or twice for 
short periods. 

9 to 15 percent 

Clay loam, sandy clay 
loam, silty clay 
loam, loamy sands, 
or sands other than 


loose sand. 


20 to 50 percent 


3 to 15 percent 


10 to 25 percent 


Severe 


Poor or very poor. 


Above 20 inches and 
often near the surface 
for a month or more. 


More than twice. 


More than 15 percent. 
Sandy clay, silty clay, 
clay, loose sands, or 


organic material sub- 
ject to severe blowing. 


More than 50 percent. 


More than 15 percent. 


More than 25 percent. 


vehicles. The suitability of the soil for support- 
ing vegetation, for sewage disposal. for water 
supply, and for access roads was not considered 

in the ratings shown in table 7. Criteria for 
rating soils for use as campsites are shown in 
table 9. 


Campsites .--These are areas used intensively for 
tent and small camp trailer sites and the accompany- 
ing activities of outdoor living. The best sites 
require little preparation other than shaping and 
leveling tent sites and parking areas. Sites should 
be suitable for heavy traffic by humans, horses, or 


TABLE 9.--CRITERIA FOR RATING SOILS FOR USE AS CAMPSITES 


Factors affecting Limitation 


limitation 
Drainage--------------- Excessive, somewhat ex- Moderately good or Somewhat poor, poor, or 


Water table during 
season of use. 


Flooding during 
season of use. 


Permeability 
(in./hr.). 


Texture of surface 
layer. 


Gravel and cobble- 
stones on surface. 


Stones on surface------ 


Rocks on surface------- 


cessive, good, or 
moderately good. 


Below 30 inches 


No flooding 


More than 20.0 inches to 
0.63 inch. 


Less than 9 percent 


Sandy loam, fine sandy 
loam, very fine sandy 
loam, loam, or silt 
loam. 


Less than 20 percent---- 


Less than 0.1 percent--- 


Less than 2 percent 


somewhat poor. 


Below 20 inches 


No flooding 


0.63 to 0.06 inch 


9 to 15 percent 

Clay loam, sandy clay 
loam, silty clay 
loam, loamy sands, 
or sands other than 
loose sand. 


20 to 50 percent 


0.1 to 3 percent 


2 to 25 percent 


very poor. 


Above 20 inches. 


Flooding. 


Less than 0.06 inch. 


More than 15 percent. 

Organic material, sandy 
clay, silty clay, clay, 
loose sands, or other 
soil material subject 
to severe blowing. 


More than 50 percent. 


More than 3 percent. 


More than 25 percent. 
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Paths and Trails .--These are foot trails, Other features that may be important in selecting 


cross-country hiking and bridle paths, and ex- sites are not considered. The esthetic value 
tensive areas where people walk at random. In in locations where soil limitations are severe 
rating the soils for paths and trails, it is may justify additional preparation and mainte- 
assumed that the soils are to be used as they oc- nance, such as installing a guardrail at a 

cur in nature and that little site preparation mountain lookout. Criteria for rating soils 
will be required. The ratings in table 7 are for use as paths and trails are shown in table 
based only on soil properties and qualities. 10. 


TABLE 10.--CRITERIA FOR RATING SOILS FOR USE AS PATHS AND TRAILS 


Factors affecting Limitation 
limitation 


Drainage-------------- Excessive, somewhat Somewhat poor Poor or very poor. 
excessive, good, or 
moderately good. 


Water table during Below 20 inches Above 20 inches for Above 20 inches and often 
season of use. short periods. near surface for a month 
or more. 
Flooding during Once a year Two or three times a More than three times a 
season of use. year. year. 
Slope----------------- Less than 15 percent---- 15 to 30 percent More than 30 percent. 
Surface layer Sandy loam, fine sandy Silty clay loam, sandy Sandy clay, silty clay, 
texture. loam, very fine sandy clay loam, clay clay, sands, or organic 
loam, loam, or silt loam, or loamy soil material. 
loam. sands. 
Gravel and cobble- Less than 20 percent---- 20 to 50 percent More than 50 percent. 
stones on surface. 
Stones on surface----- Less than 0.1 percent--- 0.1 to 3 percent More than 3 percent. 
Rocks on surface------ Less than 10 percent---- 10 to 25 percent More than 25 percent. 
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INTERPRETATIONS 


Soil erosion, floods, silting of reservoirs and 
ponds, and disastrous brush fires are hazards that 
confront land managers, engineers, farmers, ranch- 
ers, and homeowners in the San Diego Area. This 
section describes the hydrologic soil groups used 
to estimate the runoff potential of the soils, rates 
the erodibility of the soils, and indicates the 
degree of soil limitations for conversion from 
brush vegetation to grass. The information presented 
can be used by planners in estimating the effect of 
water and runoff on the soils and in determining 
whether grass cover can be established in areas of 
brush for controlling fires and erosion. 


Hydrologic Soil Groups 


Surface runoff and soil erosion create serious 
problems in engineering and agriculture. Hydrologic 
studies are invaluable for estimating the runoff 
from a given area and designing flood-control 
structures adequate to handle the runoff water. 

Four hydrologic groups are used for estimating 
the runoff potential of soils. Group A has the 
lowest runoff potential, and Group D has the high- 
est. Groupings are based on soil properties that 
influence runoff, such as the water infiltration 
rate, texture, natural drainage or wetness, and the 
presence of a restrictive underlying layer or rock 
material. The runoff potential is calculated on the 
basis of water intake at the end of a long-duration 
storm that occurs after prior wetting and opportun- 
ity for swelling of a soil not protected by vegeta- 
tion. 


Group A. Soils have high infiltration rate 

when thoroughly wetted; chiefly deep, 
well-drained to excessively drained 
sand, gravel, or both. Rate of water 
transmission is high; thus runoff po- 
tential is low. 

Soils have moderate infiltration rate 
when thoroughly wetted; chiefly soils 
that are moderately deep to deep, 
moderately well drained to well drained, 
and moderately coarse textured. 

Rate of water transmission is moderate. 
Soils have slow infiltration rate when 
thoroughly wetted; chiefly soils that 
have a layer impeding downward movement 
of water, or moderately fine to fine 
textured soils that have a slow infil- 
tration rate. Rate of water trans- 
mission is slow. 

Soils have very slow infiltration rate 
when thoroughly wetted; chiefly clays 
that have a high shrink-swell potential, 
soils that have a high permanent water 


Group B. 


Group C. 


Group D. 


3/ 


FOR LAND MANAGEMENT 


table, soils that have a claypan or clay 
layer at or near the surface, or soils 
that are shallow over nearly impervious 
material. Rate of water transmission is 
very slow. 


Detailed hydrologic soil maps are available from 
the San Diego County Planning Department. The 
hydrologic group designation for each soil in the 
Area is given in table 11. 


Ground Cover.--The amount of runoff produced 
during a storm depends on the ability of the soils 
to absorb water and on the kind of ground cover. 
Plant cover increases absorption of water and slows 
runoff (8). 3/ Manmade cover usually decreases 
absorption of water, increases runoff, modifies the 
natural drainage patterns, and intensifies the 
chances of flooding. For example, a paved parking 
lot produces more runoff than an unpaved field. 
Excess runoff in areas of manmade cover increases 
the load of drainage systems, which may lack the 
capacity to handle floodwater. 

Although the type of cover is not considered in 
the hydrologic groups, it is an important factor in 
estimating runoff. The ground cover of the water- 
shed in the western part of the San Diego Area has 
been divided into eighteen categories according to 
the dominant kinds of plant cover and land use that 
affect hydrologic characteristics. The categories 
include barren land, developed land, wild land, and 
cultivated land. Atlas maps that show these areas 
are available at the San Diego County Planning 
Department. 


Soil Erodibility by Water 


Water erosion affects all uses of the soils. Run- 
off erodes agricultural land and undercuts roadbanks, 
landfills, and riverbanks. Eroded materials fill 
reservoirs, ponds, and drainage ditches and silt 
up harbors, streams, and rivers (9). 

The erodibility of soils must be considered in 
planning land use. It is especially important in 
selecting homesites. Where erosion is a severe 
problem, proper precautions can be taken or other 
uses can be considered. 

The erodibility of each soil in the Area is rated 
in table 11. The ratings are slight, moderate, and 
severe. A rating of slight indicates that water 
erosion is a minor problem and the soil is suitable 
for building sites or other intensive use if other 
factors are favorable. Ratings of moderate and se- 
vere indicate that protective and corrective mea- 
sures are needed before and during the time the soil 
is used. 


Underscored numbers in parentheses refer to Literature Cited, page 116. 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT 


[Numerals indicate soil properties or qualities that affect erodibility. Numeral 1 refers to slope; 2 to 
surface layer texture; 9 to depth to hard rock, or a hardpan, or any layer that restricts permeability; 
16 to grade of structure in the surface layer. Absence of rating means no valid interpretations can 


be made] 
Limitations for 
Map Soil Erodibility conversion 
symbo from brush to 
grass 
AcG [Acid igneous rock land----------------------------------- D Severe l----- Severe. 
AtC Altamont clay, 5 to 9 percent slopes--------------------- D Slight------- Slight. 1/ 
AtD  |Altamont clay, 9 to 15 percent slopes-------------------- D Slight------- Slight. 1/ 
AtD2 |Altamont clay, 9 to 15 percent slopes, eroded------------ D Slight------- Slight. 1/ 
AtE Altamont clay, 15 to 30 percent slopes------------------- D Moderate 1--- Slight. 1/ 
AtE2 |Altamont clay, 15 to 30 percent slopes, eroded----------- D Moderate 1--- Slight. 1/ 
AtF jAltamont clay, 30 to 50 percent slopes------------------- D Severe 1----- Moderate. 1/ 
AuC Anderson very gravelly sandy loam, 5 to 9 percent A Severe 16---- Slight. ~ 
slopes. 
AuF jAnderson very gravelly sandy loam, 9 to 45 percent A Severe 16---- Moderate. 2/ 
slopes. 
AvC Arlington coarse sandy loam, 2 to 9 percent slopes------- C Severe 16---- Slight. 
AwC jAuld clay, 5 to 9 percent slopes------------------------- D Slight ------- Slight. 
AwD jAuld clay, 9 to 15 percent slopes------------------------ D Slight------- Slight. 
AyE Auld stony clay, 9 to 30 percent slopes------------------ D Moderate 1--- Slight. 
BaG |Badland-------------------------------------------------- D Severe 1----- Severe. 
BbE jBancas stony loam, 5 to 30 percent slopes-----------~----- C Severe 16---- Moderate. 
BbE2 |Bancas stony loam, 5 to 30 percent slopes, eroded-------- C Severe 16---- Moderate. 
BbG Bancas stony loam, 30 to 65 percent slopes--------------- C Severe l----- Moderate. 
BbG2 |Bancas stony loam, 30 to 65 percent slopes, eroded------- C Severe l----- Moderate. 
BeE |Blasingame loam, 9 to 30 percent slopes------------------ D Severe 16---- Slight. 
BgE |Blasingame stony loam, 9 to 30 percent slopes------------ D Severe 16---- Moderate. 
BgF |Blasingame stony loam, 30 to 50 percent slopes----------- D Severe l----- Moderate. 
BIC {Bonsall sandy loam, 2 to 9 percent slopes---------------- D Severe 9----- Slight. 
B1C2 |Bonsall sandy loam, 2 to 9 percent slopes, eroded-------- D Severe 9----- Slight. 
B1D2 |Bonsall sandy loam, 9 to 15 percent slopes, eroded------- D Severe 9----- Slight. 
BmC [Bonsall sandy loam, thick surface, 2 to 9 percent D Moderate 2--- Slight. 
slopes. 
BnB |Bonsall-Fallbrook sandy loams, 2 to 5 percent slopes: 
Bonsall--------------------------- 22 oe nn ene nnn renee D Severe 9----- Slight. 
Fal lbrook-------------------------------------------- C Severe 9----- Slight. 
BoC j|Boomer loam, 2 to 9 percent slopes----------------------- C Moderate 2--- Slight. 
BoE {Boomer loam, 9 to 30 percent slopes---------------------- C Moderate 1--- Slight. 
BrE |Boomer stony loam, 9 to 30 percent slopes---------------- C Moderate l--- Slight. 
BrG |Boomer stony loam, 30 to 65 percent slopes--------------- C Severe 1----- Moderate. 
BsC |Bosanko clay, 2 to 9 percent slopes---------------------- D Moderate 16-- Slight. 1/ 
BsD |Bosanko clay, 9 to 15 percent slopes--------------------- D Moderate 16-- Slight. 1/ 
BsE |Bosanko clay, 15 to 30 percent slopes-------------------- D Moderate 1--- Slight. 1/ 
BtC |Bosanko stony clay, 5 to 9 percent slopes---------------- D Moderate 16-- Slight. 3/ 
BuB {Bull Trail sandy loam, 2 to 5 percent slopes------------- C Severe 16---- Slight. 4/ 
Buc |Bull Trail sandy loam, 5 to 9 percent slopes------------- C Severe 16---- Slight. 4/ 
BuD2 |Bull Trail sandy loam, 9 to 15 percent slopes, eroded---- C Severe 16---- Slight. 4/ 
BuE2 |Bull Trail sandy loam, 15 to 30 percent slopes, eroded--- C Severe 16---- Slight. 4/ 
CaB |Calpine coarse sandy loam, 2 to 5 percent slopes--------- B Moderate 2--- Slight. 4/ 
CaC |Calpine coarse sandy loam, 5 to 9 percent slopes--------- B Moderate 2--- Slight. 4/ 
CaC2 jCalpine coarse sandy loam, 5 to 9 percent slopes, B Moderate 2--- Slight. 4/ 


eroded. 


See footnotes at end of table. 
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Map 
symbo 


CaD2 


CbB 
CbC 
CbD 
CbE 
Cec 
CcE 
CeC 
CfB 
Cf£C 
CfD2 


CgC 


ChA 
ChB 
CkA 
C1D2 


C1E2 
C1G2 
CmE2 
CmrG 


CnE2 


CnG2 


Co 

Cr 

CsB 
CsC 
CsD 
CtE 
CtF 
CuE 


CuG 
CvG 


DaC 
DaD 
DaE 
DaE2 
DaF 


TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Soil 


Calpine coarse sandy loam, 9 to 15 percent slopes, 
eroded. 


Carlsbad gravelly loamy sand, 2 to 5 percent slopes------ 
arlsbad gravelly loamy sand, 5 to 9 percent slopes------ 
arlsbad gravelly loamy sand, 9 to 15 percent slopes----- 

Carlsbad gravelly loamy sand, 15 to 30 percent slopes---- 
arlsbad-Urban land complex, 2 to 9 percent slopes------- 
arlsbad-Urban land complex, 9 to 30 percent slopes------ 
arrizo very gravelly sand, 0 to 9 percent slopes-------- 
hesterton fine sandy loam, 2 to 5 percent slopes-------- 
hesterton fine sandy loam, 5 to 9 percent slopes-------- 


Chesterton fine sandy loam, 9 to 15 percent slopes, 
eroded. 
hesterton-Urban land complex, 2 to 9 percent slopes: 


Chesterton=<==s=<2.23422s46cb se a Suse eee cee cee 
Urban: land=<=+--2s6-s<2s 255.2 cee cc ese ceeee oss oee cle 
hino fine sandy loam, 0 to 2 percent slopes------------- 
hino fine sandy loam, 2 to 5 percent slopes------------- 
hino silt loam, saline, 0 to 2 percent slopes----------- 


ieneba coarse sandy loam, 5 to 15 percent slopes, 
eroded. 

ieneba coarse sandy loam, 15 to 30 percent slopes, 
eroded. 

ieneba coarse sandy loam, 30 to 65 percent slopes, 
eroded. 

ieneba rocky coarse sandy loam, 9 to 30 percent 
slopes, eroded. 

ieneba very rocky coarse sandy loam, 30 to 75 percent 
slopes. 

ieneba-Fallbrook rocky sandy loams, 9 to 30 percent 
slopes, eroded: 


ieneba-Fallbrook rocky sandy loams, 30 to 65 percent 
slopes, eroded: 


layey alluvial land------------------------------------- 
oastal beaches-------------~---------.~---------.~-------- 
orralitos loamy sand, 0 to 5 percent slopes------------- 
orralitos loamy sand, 5 to 9 percent slopes------------- 
orralitos loamy sand, 9 to 15 percent slopes------------ 
rouch coarse sandy loam, 5 to 30 percent slopes--------- 
rouch coarse sandy loam, 30 to 50 percent slopes-------- 


rouch rocky coarse sandy loam, 5 to 30 percent 
slopes. 

rouch rocky coarse sandy loam, 30 to 70 percent 
slopes. 

rouch stony fine sandy loam, 30 to 75 percent 
Slopes. 


Diablo clay, 2 to 9 percent slopes----------------------- 
Diablo clay, 9 to 15 percent slopes---------------------- 
Diablo clay, 15 to 30 percent slopes--------------------- 
Diablo clay, 15 to 30 percent slopes, eroded------------- 
Diablo clay, 30 to 50 percent slopes--------------------- 


See footnotes at end of table. 
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Erodibility 


Moderate 2--- 
Severe 2----- 


Severe 2----- 
Severe 2----- 


Severe 2 

Severe 9----- 
Severe 9----- 
Severe 9----- 


Severe 16---- 
Severe 16---- 
Moderate 2--- 
Severe 16---- 


Severe 16---- 
Severe ]----- 
Severe 16---- 


Severe l----- 


Severe 16---- 
Severe 16---- 


Severe l]----- 
Severe l]----- 
Moderate 2--- 
Severe 2 

Severe 2----- 
Severe 2----- 
Severe 2----- 
Severe 16---- 
Severe 1----- 
Severe 16---- 


Severe l----- 


Severe l----- 


Moderate l--- 
Severe l]----- 


grass 
Slight. 


Slight. 
Slight. 
Slight. 
Slight. 


Slight. 
Slight. 
Moderate 


Slight. 
Slight. 
Moderate 
Severe. 


Severe. 
Severe. 
Severe. 


Severe. 


Severe. 
Severe. 


Severe. 
Severe. 
Slight. 


Slight. 
Slight. 
Slight. 
Slight. 


4/ 


Moderate. 
Moderate. 


Moderate. 


Moderate. 


Slight. 
Slight. 


Slight. T, 


Slight. 


Limitations for 
conversion 
from brush to 


Moderate. 1/ 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Limitations for 


Erodibility conversion 
from brush to 
grass 
Urban land----------------------------------------7-- D 

DeF [Diablo-Urban land complex, 15 to 50 percent slopes: 
Diablo----------------------~------------------------ D 
Urban land------------------------------------------ D 

DoE |Diablo-Olivenhain complex, 9 to 30 percent slopes: 
Diablo---------------------------- enn nn nr ener D Moderate 1--- Slight. 
Olivenhain---------------------------- een enn nner D Moderate 1--- Severe. 

EdC {Elder shaly fine sandy loam, 2 to 9 percent slopes------ B Moderate 2--- Slight. 

EsC Escondido very fine sandy loam, 5 to 9 percent C Severe 16---- Slight. 

slopes. 

EsD2 (Escondido very fine sandy loam, 9 to 15 percent C Severe 16---- Slight. 

slopes, eroded. 

EsE2 (Escondido very fine sandy loam, 15 to 30 percent C Severe 16---- Slight. 

slopes, eroded. 

EvC (Escondido very fine sandy loam, deep, 5 to 9 percent C Severe 16---- Slight. 

slopes. 

ExE Exchequer rocky silt loam, 9 to 30 percent slopes------- D Severe 9----- Severe. 

ExG {Exchequer rocky silt loam, 30 to 70 percent slopes------ D Severe l----- Severe. 

FaB allbrook sandy loam, 2 to 5 percent slopes------------- C Severe 16---- Slight. 

FaC {Fallbrook sandy loam, 5 to 9 percent slopes-----~------- C Severe 16---- Slight. 

FaC2 [Fallbrook sandy loam, 5 to 9 percent slopes, eroded----- C Severe 16---- Slight. 

FaD2 (Fallbrook sandy loam, 9 to 15 percent slopes, eroded---- C Severe 16---- Slight. 

FaE2 |Fallbrook sandy loam, 15 to 30 percent slopes, eroded--- C Severe 16---- Slight. 

FaE3 |Fallbrook sandy loam, 9 to 30 percent slopes, severely C Severe 16---- Severe. 

eroded. 

FeC Fallbrook rocky sandy loam, 5 to 9 percent slopes------- C Severe 16---- Slight. 

FeE [Fallbrook rocky sandy loam, 9 to 30 percent slopes------ C Severe 16---- Moderate. 

FeE2 (Fallbrook rocky sandy loam, 9 to 30 percent slopes, C Severe 16---- Moderate. 

eroded. 

FvD (|Fallbrook-Vista sandy loams, 9 to 15 percent slopes: 
Fallbrook------------------------------------------- C Severe 16---- Slight. 
Vista--------------------- n-ne nee neers B Severe 16---- Moderate. 

FVE Fallbrook-Vista sandy loams, 15 to 30 percent slopes: 
Fallbrook----------------------7-------7--7---------7-- C Severe 16---- Slight. 
Vista----------------------------------------------- B Severe 16---- Moderate. 

FwF (Friant fine sandy loam, 30 to 50 percent slopes~-------- D Severe 9----- Severe. 

FxE Friant rocky fine sandy loam, 9 to 30 percent D Severe 9----- Severe. 

slopes. 

FxG Friant rocky fine sandy loam, 30 to 70 percent D Severe l----- Severe. 

slopes. 

GaE {Gaviota fine sandy loam, 9 to 30 percent slopes--------- D Severe 9----- Severe. 

GaF Gaviota fine sandy loam, 30 to 50 percent slopes-------- D Severe 1----- Severe. 

GoA rangeville fine sandy loam, 0 to 2 percent slopes------ B Severe 16---- Slight. 

GrA (Greenfield sandy loam, 0 to 2 percent slopes------------ B Severe 16---- Slight. 

GrB reenfield sandy loam, 2 to 5 percent slopes------------ B Severe 16---- Slight. 

GrC |Greenfield sandy loam, 5 to 9 percent slopes------------ B Severe 16---- Slight. 

GrD |Greenfield sandy loam, 9 to 15 percent slopes----------- B Severe 16---- Slight. 

HaG |Hambright gravelly clay loam, 30 to 75 percent D Severe l----- Moderate. 

slopes. 

HmD (Holland fine sandy loam, 5 to 15 percent slopes--------- C Severe 16---- Slight. 

HmE olland fine sandy loam, 15 to 30 percent slopes-------- C Severe 16---- Slight. 

HnE Holland stony fine sandy loam, 5 to 30 percent C Severe 16---- Moderate. 

slopes. 


See footnotes at end of tabie. 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Limitations for 


Map Soil Erodibility conversion 
symbo from brush to 
grass 
HnG jHolland stony fine sandy loam, 30 to 60 percent C Severe l----- Moderate. 
slopes. 
HoC |Holland fine sandy loam, deep, 2 to 9 percent C Severe 16---- Slight. 
slopes. 


HrC {Huerhuero loam, 2 to 9 percent slopes-----------------~-- D Severe 9----- Slight. 
HrC2 |Huerhuero loam, 5 to 9 percent slopes, eroded----------- D Severe 9----- Slight. 
HrD |Huerhuero loam, 9 to 15 percent slopes------------------ D Severe 9----- Slight. 
HrD2 |Huerhuero loam, 9 to 15 percent slopes, eroded----------- D Severe 9----- Slight. 
HrE2 |Huerhuero loam, 15 to 30 percent slopes, eroded---------- D Severe 9----- Slight. 
Huc ({Huerhuero-Urban land complex, 2 to 9 percent slopes: 


Huerhuero-------------------------------------------- 
Urban land------------------------------------------- 
HuE uerhuero-Urban land complex, 9 to 30 percent slopes: 
Huerhuero----------------------7---------7-7-7--=----- D 
Urban land------------------------------------------- D 
InA |Indio silt loam, 0 to 2 percent slopes------------------- C Severe 16 
InB [Indio silt loam, 2 to 5 percent slopes------------------- C Severe 16 
IoA |Indio silt loam, saline, 0 to 2 percent slopes----------- C Severe 16 
IsA {Indio silt loam, dark variant---------------------------- C Severe 16 
KcC Kitchen Creek loamy coarse sand, 5 to 9 percent B Severe 2----- Slight. 4/ 
slopes. 
KcD2 |Kitchen Creek loamy coarse sand, 9 to 15 percent B Severe 2----- Slight. 4/ 
slopes, eroded. 
LaE2 |La Posta loamy coarse sand, 5 to 30 percent slopes, A Severe 2----- Slight. 4/ 
eroded. 
LaE3 |La Posta loamy coarse sand, 5 to 30 percent slopes, A Severe 2----- Severe. 4/ 
severely eroded. 
LcE La Posta rocky loamy coarse sand, 5 to 30 percent A Severe 2----- Moderate. 4/ 
slopes. 
LcE2 |La Posta rocky loamy coarse sand, 5 to 30 percent A Severe 2----- Moderate. 4/ 
slopes, eroded. 
LcF2 |La Posta rocky loamy coarse sand, 30 to 50 percent A Severe 1----- Moderate. 4/ 
slopes, eroded. 
LdE |La Posta-Sheephead complex, 9 to 30 percent slopes: 
La Posta------------- oo nn nn nr erties A Severe 2----- Moderate. 4/ 
Sheephead-------------------------------------------- C Severe 2----- Moderate. 4/ 
LdG |La Posta-Sheephead complex, 30 to 65 percent slopes: 
La Posta--------------------------------------------- A Severe 1----- Moderate. 4/ 
Sheephead-------------------------------77-7777-7=-7=- C Severe l----- Moderate. 4/ 
LeC Las Flores loamy fine sand, 2 to 9 percent slopes--------- D Severe 2----- Slight. 
LeC2 |Las Flores loamy fine sand, 5 to 9 percent slopes, D Severe 2----- Slight. 
eroded. 
LeD |Las Flores loamy fine sand, 9 to 15 percent slopes-------- D Severe 2----- Slight. 
LeD2 |Las Flores loamy fine sand, 9 to 15 percent slopes, D Severe 2----- Slight. 
eroded. 
LeE Las Flores loamy fine sand, 15 to 30 percent slopes------- D Severe 2----- Slight. 
LeE2 |Las Flores loamy fine sand, 15 to 30 percent slopes, D Severe 2----- Slight. 
eroded. 
LeE3 |Las Flores loamy fine sand, 9 to 30 percent slopes, D Severe 2----- Severe. 


severely eroded. 
LfC |Las Flores-Urban land complex, 2 to 9 percent slopes: 
Las Flores-------------------~------------------------ - D 
Urban land-------------------------------------------- D 


See footnotes at end of table. 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Limitations for 


Map Soil Erodibility conversion 
symbo from brush to 
grass 
LfE jLas Flores-Urban land complex, 9 to 30 percent slopes: 
Las Flores----------------------~---------------------- D 
Urban land-------------------------------------------- D 
LpB j|Las Posas fine sandy loam, 2 to 5 percent slopes---------- D Moderate 2---- Slight. 
LpC |Las Posas fine sandy loam, 5 to 9 percent slopes---------- D Moderate 2---- Slight. 
LpC2 |Las Posas fine sandy loam, 5 to 9 percent slopes, D Moderate 2---- Slight. 
eroded. 
LpD2 |Las Posas fine sandy loam, 9 to 15 percent slopes, D Moderate 2---- Slight. 
eroded. 
LpE2 |Las Posas fine sandy loam, 15 to 30 percent slopes, D Moderate l--- Slight. 
eroded. 
LrE Las Posas stony fine sandy loam, 9 to 30 percent D Moderate 1--- Moderate. 
slopes. 
LrE2 |Las Posas stony fine sandy loam, 9 to 30 percent D Moderate l--- Moderate. 
slopes, eroded. 
LrG jLas Posas stony fine sandy loam, 30 to 65 percent D Severe l----- Moderate. 
slopes. 
LsE |Linne clay loam, 9 to 30 percent slopes------------------ C Moderate 2--- Moderate. 
LsF  |Linne clay loam, 30 to 50 percent slopes----------------- C Severe l----- Moderate. 


Lu Loamy alluvial land-------------------------------------- B Severe 16---- Slight. 
LvF3 jLoamy alluvial land-Huerhuero complex, 9 to 50 percent 
slopes, severely eroded: 


Loamy alluvial land---------------------------------- D Severe l----- Severe. 
Huerhuero-------------------------------------------- D Severe l----- Severe. 
Md Made land------------------------------------------------ D 
MIC Marina loamy coarse sand, 2 to 9 percent slopes---------- A Severe 2----- Slight. 
MIE Marina loamy coarse sand, 9 to 30 percent slopes-~-------- A Severe 2----- Slight. 
MnA Mecca coarse sandy loam, 0 to 2 percent slopes----------- B Severe 16 
MnB [Mecca coarse sandy loam, 2 to 5 percent slopes----------- B Severe 16 
MoA Mecca sandy loam, saline, 0 to 2 percent slopes---------- B Severe 16 
MpA2 Mecca fine sandy loam, 0 to 2 percent slopes, eroded----- B Severe 16 
MrG Metamorphic rock land------------------------------------ D Severe l----- Severe. 
MvA [Mottsville loamy coarse sand, 0 to 2 percent slopes------ A Severe 2----- Slight. 4/ 
MvC Mottsville loamy coarse sand, 2 to 9 percent slopes------ A Severe 2----- Slight. 4/ 
MvD Mottsville loamy coarse sand, 9 to 15 percent slopes----- A Severe 2----- Slight. 4/ 
MxA Mottsville loamy coarse sand, wet, 0 to 2 percent D Severe 2----- Slight. 4/ 
slopes. 
OhC |Olivenhain cobbly loam, 2 to 9 percent slopes------------ D Severe 16---- Slight. 
OhE |Olivenhain cobbly loam, 9 to 30 percent slopes----------- D Severe 16---- Slight. 
OhF {Olivenhain cobbly loam, 30 to 50 percent slopes---------- D Severe l1----- Moderate. 
OkC {Olivenhain-Urban land complex, 2 to 9 percent slopes: 
Olivenhain------------------------------------------- D 
Urban land------------------------------------------- D 
OkE |Olivenhain-Urban land complex, 9 to 30 percent slopes: 
Olivenhain------------------------------------------- D 
Urban land------------------------------------------- D 
PeA (|Placentia sandy loam, 0 to 2 percent slopes-------------- D Severe 9----- Slight. 
PeC |Placentia sandy loam, 2 to 9 percent slopes-------------- D Severe 9----- Slight. 
PeC2 |Placentia sandy loam, 5 to 9 percent slopes, eroded------ D Severe 9----- Slight. 
PeD2 |Placentia sandy loam, 9 to 15 percent slopes, eroded----- D Severe 9----- Slight. 
PfA {Placentia sandy loam, thick surface, 0 to 2 percent D Severe 16---- Slight. 
slopes. 
PfC |Placentia sandy loam, thick surface, 2 to 9 percent D Severe 16---- Slight. 
slopes 
Py Playas--------------------------------------------------- D Moderate 2 


See footnotes at end of table. 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Map Soil 


RaA  |Ramona sandy loam, 0 to 2 percent slopes----------------- 
RaB |Ramona sandy loam, 2 to 5 percent slopes------------ ae 
RaC |Ramona sandy loam, 5 to 9 percent slopes----------------- 
RaC2 {Ramona sandy loam, 5 to 9 percent slopes, eroded--------- 
RaD2 jRamona sandy loam, 9 to 15 percent slopes, eroded-------- 
ReD Ramona gravelly sandy loam, 9 to 15 percent slopes------- 
RcE Ramona gravelly sandy loam, 15 to 30 percent slopes-----~- 
RdC (Redding gravelly loam, 2 to 9 percent slopes------------- 
ReE Redding cobbly loam, 9 to 30 percent slopes-------------- 
RfF Redding cobbly loam, dissected, 15 to 50 percent 
slopes. 
RhC |Redding-Urban land complex, 2 to 9 percent slopes: 


RhE Redding-Urban land complex, 9 to 30 percent slopes: 
Redding---------------------------------------------- 
Urban land------------------------------------- 2-2 --- 
RkA (Reiff fine sandy loam, 0 to 2 percent slopes------------- 
RKB Reiff fine sandy loam, 2 to 5 percent slopes------------- 
RkC (Reiff fine sandy loam, 5 to 9 percent slopes------------- 
Rm Riverwash------------------------------------------------ 
RoA (Rositas fine sand, 0 to 2 percent slopes----------------- 
RrC Rositas fine sand, hummocky, 5 to 9 percent slopes------- 
RsA Rositas loamy coarse sand, 0 to 2 percent slopes--------- 
RsC Rositas loamy coarse sand, 2 to 9 percent slopes--------- 
RsD Rositas loamy coarse sand, 9 to 15 percent slopes-------- 
RuG Rough broken land---------------------------------------- 
SbA Salinas clay loam, 0 to 2 percent slopes----------------- 


SbC alinas clay loam, 2 to 9 percent slopes----------------- 
ScA alinas clay, 0 to 2 percent slopes---------------------- 
ScB |Salinas clay, 2 to 5 percent slopes---------------------- 
SmE {San Miguel rocky silt loam, 9 to 30 percent slopes------- 
SnG an Miguel-Exchequer rocky silt loams, 9 to 70 percent 
slopes: 
San Miguel------------------------------------------- 
Exchequer-------------------------------------------- 


SpE2 |Sheephead rocky fine sandy loam, 9 to 30 percent 
slopes, eroded. 
SpG2 |Sheephead rocky fine sandy loam, 30 to 65 percent 
slopes, eroded. 
SrD |Sloping gullied land------------------------------------- 
SsE Soboba stony loamy sand, 9 to 30 percent slopes---------~-- 
StG Steep gullied land--------------------------------=7------ 
SuA |Stockpen gravelly clay loam, 0 to 2 percent slopes------- 
SuB Stockpen gravelly clay loam, 2 to 5 percent slopes------- 
SvE |Stony land----------------------------------------------- 
TeF errace escarpments----------------------------7---------- 
Tf idal flats---------------------------------------------- 
ToE2 |Tollhouse rocky coarse sandy loam, 5 to 30 percent 
slopes, eroded. 
ToG |Tollhouse rocky coarse sandy loam, 30 to 65 percent 
slopes. 
TuB |Tujunga sand, 0 to 5 percent slopes---------------------- 
Ur Urban land----------------------------------------------- 
VaA |Visalia sandy loam, 0 to 2 percent slopes---------------- 


See footnotes at end of table. 
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Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Moderate. 
Moderate. 
Moderate. 


Slight. 
Slight. 
Slight. 
Severe. 


Severe. 

Slight. 1/ 
Slight. 1/ 
Slight. 1/ 
Slight. 1/ 
Moderate. 


Severe. 
Severe. 


Limitations for 
conversion 
from brush to 


Moderate. 4/ 


Moderate. 4/ 


Severe. 4/ 
Moderate. 
Severe. 
Slight. 
Slight. 
Severe. 
Severe. 


Severe. 
Severe. 
Slight. 


Slight. 
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued 


Limitations for 


Map Erodibility conversion 
symbol from brush to 
grass 
VaB isalia sandy loam, 2 to 5 percent slopes B Severe 16---- Slight. 
VaC isalia sandy loam, 5 to 9 percent slopes B Severe 16---- Slight. 
VaD isalia sandy loam, 9 to 15 percent slopes B Severe 16---- Slight. 
VbB isalia gravelly sandy loam, 2 to 5 percent slopes B Severe 16---- Slight. 
VbC isalia gravelly sandy loam, 5 to 9 percent slopes B Severe 16---- Slight. 
VsC ista coarse sandy loam, 5 to 9 percent slopes B Moderate 2--- Slight. 
VsD ista coarse sandy loam, 9 to 15 percent slopes B Moderate 2--- Slight. 
VsD2 \Vista coarse sandy loam, 9 to 15 percent slopes, B Moderate 2--- Slight. 
eroded. 
VsE ista coarse sandy loam, 15 to 30 percent slopes Moderate Slight. 
VsE2 ista coarse sandy loam, 15 to 30 percent slopes, Moderate Slight. 
eroded. 
VsG ista coarse sandy loam, 30 to 65 percent slopes Severe 1 Moderate. 
VvD ista rocky coarse sandy loam, 5 to 15 percent Moderate Moderate. 3/ 
slopes. 
VvE ista rocky coarse sandy loam, 15 to 30 percent Moderate Moderate. 3/ 
VvG i coarse sandy loam, 30 to 65 percent Severe 1 Moderate. 3/ 
WmB 2 to 5 percent slopes Moderate Slight. 
WmC 5 to 9 percent slopes Moderate Slight. 
WmD 9 to 15 percent slopes Moderate Slight. 
1/ 
Typically a grassland soil; conversion from brush usually not necessary. 
2/ 
“Moderate if slope is more than 30 percent, slight if less than 30 percent. 
3/ 


~ Stoniness or rockiness not a serious impediment to use of grass-planting equipment. 


4/ 
On desert-facing mountain slopes and in valleys, in the eastern part of land resource area 20, the 
degree of limitation is severe because of climate, regardless of soil properties. 
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Only soil properties are considered in the 
ratings in table 11. Climate, plant cover, and 
physiographic features are not considered. For 
this reason, the ratings of erodibility may 
not agree with the ratings of erosion hazard 


given in the soil descriptions in Part I of this 

survey or with the erosion hazard indicated under 
the heading "Homesites" in Part II. The cri- 

teria used for rating soil erodibility are shown 

in table 12. 


TABLE 12.--CRITERIA FOR RATING SOIL ERODIBILITY 


Soil properties 
affecting erodibility 


Surface layer texture 3/---- 


Grade of granular, crumb, 
or blocky structure in the 
surface layer. 


Depth to material that 
restricts permeability. 


Slight Moderate 1/ 


More than 40 inches-- 


Less than 15 percent- 


Erodibility 


Severe 1/ 2/ 


Sands, or loamy 
sands. 


Clay loam, sandy loams, 
or loam. 


Weak and massive 
and single grain. 


Moderate 


40 to 20 inches Less than 20 inches. 


15 to 30 percent More than 30 percent. 


~ Rating is slight for clay loam, sandy loams, loam, sands, and loamy sands if coarse fragments cover 


more than 75 percent of surface. 


2/ 


— Rating is moderate for sands and loamy sands if coarse fragments cover 25 to 75 percent of surface. 


3/ 


~ Rating is according to surface layer texture if coarse fragments cover only 1 to 25 percent of 


surface. 


4/ 


Conversion from Brush to Grass 


The primary benefit of converting areas of brush 
to grass is the prevention and control of fires. 
Other benefits include a decrease in runoff and 
an improvement in wildlife habitat and recreational 
areas. Conversion to grass or grass and legumes is 
stressed because these are the major adapted plants 
for which seed is readily available and techniques 
have been developed for establishing this type of 
cover after the brush has been destroyed (4). 

The establishment of a grass cover adequate for 
soil protection depends on the climate and soil 
properties. The climate of the western and central 
parts of the survey area, land resource area 19 and 
the western part of land resource area 20, is 
suited to adapted annual grasses and, in some 
locations, to perennial grasses. However, the 
Desert, land resource area 30, is not climatically 


4/ 


~ By IRVING L. SEALANDER, range conservationist, 


Soil Conservation Service. Interpretations are for 
use in San Diego County only. 


suited to grass. The desert-facing mountain slopes 
and valleys in the eastern part of land resource 
area 20 are subject to high temperatures and desic- 
cating winds, and the establishment of new cover is 
more difficult there than in the western part. 
Within a suitable climatic zone, the properties of 
the soils affect the relative difficulty of estab- 
lishing and maintaining a grass cover that is ade- 
quate for erosion control and fire abatement once 
the brush is removed. 

In table 11, the limitations of each soil for 
conversion from brush to grass are rated slight, 
moderate, and severe. Ratings are based on such 
soil properties as slope, rooting depth, available 
water holding capacity, presence of rock outcrops 
or stones, and degree of erosion. Ratings are not 
given for desert soils or for soils and land types 
on which conversion is not applicable, such as 
Coastal beaches or Urban land. All other soils and 
land types are rated regardless of present use or 
plant cover. 

In determining the ratings in table 11, it is 
assumed that-- 
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1. Adapted annual grasses or grasses and 
legumes will be used. Varieties of 
wheatgrass, hardinggrass, and other 
perennials are not considered, although 
they have been used successfully in part 
of the survey area. 

2. Regrowth of brush will be controlled by 
chemical or mechanical means or by a combin- 
ation of the two. 

3. Seeding will be done by drill or other 
mechanical means more favorable for estab- 
lishing new cover than broadcast seeding. 


Management for Eradication of Brush.--Brushland 
in the area is also being converted to orchards, 
housing developments, and other uses. The topog- 
raphy is generally hilly to mountainous. The soils 
are moderately deep to very shallow and have a low 
to moderate available water holding capacity and 
medium to very rapid runoff. 

The brush vegetation, usually called chaparral, 
provides fair to moderate protection from erosion 


USE OF THE SOILS 


Some soil properties are of special interest to 
engineers because they affect the construction and 
maintenance of roads, airports, pipelines, building 
foundations, facilities for water storage, erosion 
control structures, drainage systems, and sewage 
disposal systems. Among the properties most impor- 
tant to engineers are permeability, shear strength, 
compaction characteristics, shrink-swell behavior, 
available water capacity, texture, plasticity, 
piping and cracking potential, and soil reaction. 
Depth to unconsolidated materials, slope, and infil- 
tration rates are also important. 

Information concerning these and related soil 
properties is given in tables 13 and 14. The esti- 
mates and interpretations in these tables can be 
used to-- 


1. Make preliminary estimates of the engineer- 
ing properties of soils in planning 
irrigation systems, drainage systems, 
small dams and reservoirs, and similar 
works. 

2. Make preliminary evaluations of soils 
that will aid in selecting sites for 
highways, airports, rural roads, pipe- 
lines, and cables and in planning de- 
tailed investigations at selected 
locations. 

3. Develop other preliminary estimates for 
construction purposes pertinent to the 
particular area. 

4. Supplement other publications, such as 
maps, reports, and aerial photographs, 
that are used in preparing engineering 
reports for a specific area. 

S. Correlate performance of soil mapping 
units to develop information that will 
be useful in designing and maintaining 
engineering structures. 
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under natural conditions. The disturbance of this 
cover, if not properly managed, can cause severe 
erosion. 

Erosion can be kept to a minimum if the brush is 
left on the surface as a mulch or is mixed into the 
surface layer by disking or chaining. Where con- 
verting to orchards, this practice prevents detri- 
mental loss of soil before some type of cover crop 
can be established. 

The practice of removing all the brush and some 
of the topsoil, usually by bulldozing, leaves the 
soil unprotected. Where brush and loose soil are 
bulldozed into gullies and narrow swales, the first 
heavy rain generally produces enough runoff to form 
gullies in the unprotected areas and deposit harmful 
amounts of loose soil and brush in the lower lying 
areas. Establishing vegetation is difficult and 
expensive where gullies have formed and the soils 
have become shallow through erosion. The practice 
of eradicating brush and leaving the land idle is 
poor management. 


IN ENGINEERING 


Laboratory test data for 15 representative soils 
are given in table 13, and the estimated soil pro- 
perties significant in engineering are given for all 
the soils in table 14. The soils are rated only to 
a depth of 5 feet, or to bedrock if it occurs within 
this depth. 

The engineering interpretations reported here do 
not eliminate the need for sampling and testing at 
the site of specific engineering works. Even in 
these situations, however, the soil map is useful in 
planning more detailed field investigations and in 
indicating the kinds of problems that may be ex- 
pected. 

Some of the terms used by soil scientists have 
special meanings in soil science that may not be 
familiar to engineers. These terms are defined in 
the Glossary. 


Engineering Classification 


The two systems most commonly used in classifying 
soils for engineering are the systems approved by 
the American Association of State Highway Officials 
(AASHO) and the Unified system. 

The AASHO system (1) is used to classify soils 
according to those properties that affect use in 
highway construction. In this system all soil 
material is classified in seven principal groups. 
The groups range from A-1, which consists of soils 
that have the highest bearing strength and are the 
best soils for subgrade, to A-7, which consists of 
soils that have the lowest strength when wet. Within 
each group, the relative engineering value of the 
soil material is indicated by a group index number. 
The numbers range from 0, for the best material, to 
20, for the poorest. The group index number is 
shown in parentheses following the soil group system 
(see table 13). 


In the Unified system (10) soils are classified 
according to their texture and plasticity and their 
performance as engineering construction material. 
Soils are grouped in 15 classes. There are eight 
classes of coarse-grained soils, identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; six classes of 
fine-grained soils, identified as ML, CL, OL, MH, 
CH, and OH; and one class of highly organic soils, 
identified as Pt. GP and GW are clean gravels, 
and GM and GC are gravels that include, respectively, 
an appreciable amount of nonplastic and plastic 
fines. SP and SW are clean sands. SM and SC are 
sands that include fines of silt and clay. ML and 
CL are silts and clays that have a low liquid limit 
and MH and CH are silts and clays that have a high 
liquid limit. Soils on the borderline between two 


classes are designated by symbols for both classes; 
for example, ML-CL. 

Soil scientists use the USDA textural classifi- 
cation (7). In this, the texture of the soil is 
determined according to the proportion of soil 
particles smaller than 2 millimeters in diameter, 
that is, the proportion of sand, silt, and clay. 
Textural modifiers, such as gravelly, stony, shaly, 
and cobbly, are used as needed. 

Table 13 shows the AASHO and Unified classifica- 
tion of specified soils in the Area, as determined 
by laboratory tests. Table 14 shows the estimated 
classification of all the soils in the Area accord- 
ing to all three systems of classification. The 
following chart shows a comparison of the particle 
sizes used for each classification. 


COMPARISON OF PARTICLE SIZE SCALES 


U. S. Standard Sieve Numbers 
40 60 


Sieve Openings in Inches 


3 2142 1% 238 4 10 20 


200 


GRAVEL 
GRAVEL OR STONE 


SILT OR CLAY 


SILT — CLAY 


[scare [vein [fine | twee [tm [oe 
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100 10 5 2 1 0. 


Engineering Test Data 


Selected horizons from 15 representative soils in 
the San Diego Area were tested in order to evaluate 
the soil properties significant in engineering. 
Results of these tests are shown in table 13. 

The sieve sizes used by the California Division 
of Highways do not correspond to the sieve sizes 
used in the Unified and AASHO classification systems. 
Thus, data were plotted and interpolated. Inter- 
polated data are shown in table 13. 

The water table is high late in winter and early 
in spring in Arlington, Chino, and Grangeville 
soils. It is high for short periods after heavy 
rainfall in Mottsville, Tujunga, and Visalia soils. 


0.42 0.25 


Grain Size in Millimeters 


0.1 X 0.05 
0.074 


0.02 0.01 0.005 


Mechanical Analysis.--The size and distribution 
of soil particles affect the behavior of the soils 
for various engineering uses. The California 
Division of Highways uses the sieve and hydrometer 
method in determining grain size. The Soil Survey 
laboratory uses the sieve and pipette method. 


Moisture-Density Relations.--In a moisture-density 
or compaction test, a soil sample is compacted sev- 
eral times at the same compactive effort, but each 
time at successively higher moisture content. The 
dry density, or unit weight, of the compacted mate- 
rial increases as the moisture content increases 
until the optimum moisture content is reached; after 
that, the dry density decreases with an increase in 
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0.002 0.001 


Soil and location 


Bancas stony loam: 
SWENEL sec. 34, T. 16 
S., R. L E., SBBM. 


Bonsall sandy loam: 
al miles S. and 3/4 
mile E. of Fallbrook, 
NEESWE sec. 31, T. 9 
S., R. 3 W., SBBM. 


Crouch coarse sandy loam: 
1,400 ft. W., 1,200 ft. 
N. of SW. corner sec. 
32, T. 17 S., Reo E., 
SBBM. 


Diablo clay: 
200 ft. S. of Telegraph 
Canyon Rd. and ł mile 
W. of entrance to Otay 


Ranch headquarters 


NWENW; sec. 8, T. 18 S., 


R. 1 W., SBBM. 


Fallbrook sandy loam: 


NELSWE sec. 31, T. 9 S., 


R. 3 W., SBBM. 


Holland fine sandy loam: 
1,350 ft. SW. of NE. 
corner sec. 26, T. 13 
S., R. 3 E., SBBM, 
about 1,000 ft. NNW. of 


Pine Hills Guard Station. 


Huerhuero loam: 
1,230 ft. E. and 2,020 


ft. S. of NW. corner sec. 


32, T. 10S., R. 5 W., 
SBBM. 


TABLE 13.--ENGINEERING 


[Tests performed by the California Division of Highways. 


Some interpolations 


Mechanical 
analysis 2/ 


Percentage passing 
sieve-- 


Moisture- 
density data 1/ 


Parent material 


dry density [moisture | 3/4 | 3/8 | No. 4 
in. | in. | (4.7 
m.) 
Mica schist--------------- 3626 | 21-37 125 11l --- | --- 100 
Coarse -textured 3628 | 14-27 122 12 ene | nee 100 
granodiorite or 3629 | 48-60 121 14 w--- | --- 100 
tonalite. 
Granodiorite. 3623 7-26 134 10 --- | 100 97 
3624 | 34-60 131 8 --- | 100 95 
Marine sandstone and 65-100] 3-15 108 16 ene | --- --- 
shale (weakly 
consolidated). 
Granodiorite or 3634 |12-20 129 9 =-= | =-- 100 
tonalite. 
Deeply weathered, 3631 0-7 115 15 100 9T 95 
micaceous schist. 3632 | 17-25 118 15 ==- | 100 97 
3633 | 35-47 117 16 --- | 100 98 
Marine sand and gravel. 65-102] 19-32 123 11 --- | --- 100 
65-103] 68-83 109 14 --- | --- 100 


See footnotes at end of table. 
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TEST DATA 


have been made from the basic data as explained in footnotes 2, 3, and 4] 


Mechanical analysis 2/--Continued Classification 


Plasticity 


index AASHO 3/ | Unified 4/ 


Pet. 
99 92 83 52 47 36 24 17 39 15 A-6(6) Ch, 
99 86 80 62 58 46 39 35 h1 27 A-7-6(14) |CL 
98 76 61 27 25 18 10 6 31 16 A-2-6(0) SC 
89 52 43 20 18 13 7 4 28 5/ 5 A-2-4(0) SM 
5 
78 32 23 10 9 5 3 1 oe NP A-1-b(0) SW-SM 
100 94 86 66 -- -- 41 34 56 37 A-7-6(24) | CH 
9T TT 69 51 48 39 30 24 27 14 A-6(5) CL 
92 TO 60 35 31 21 11 6 -- NP A-2-4(0) SM 
Qh 79 73 49 46 35 24 20 36 14 A-6(4) SC 
96 81 71 39 33 22 13 10 -- NP A-4(0) SM 
98 90 83 68 -- -- 37 32 LO 26 A-6(16) CL 
97 80 68 38 -- -- 17 17 27 9 A-4(1) SC 
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472-773 O - 73 - (Pt. 2) - 4 


Parent material 


Soil and location 


Indio silt loam: 
2,500 ft. W. and 1,750 


Alluvium from acid, 
igneous and mica schist 


ft. S. of NE. corner sec. rocks. 
9, T. 14 S., R. 6 E., 
SBBM. 


La Posta loamy coarse sand: |Deeply weathered, granitic 
1,000 ft. W. of SE. rock. 
corner sec. 18, T. 11 S., 
R. 5 E., SBBM, 75 ft. N. 
of Montezuma Valley Rd. at 
entrance to Chimney Rock 
Ranch. 


Alluvium from acid, 
igneous rocks. 


Mecca sandy loam: 
2,660 ft. S. and 700 ft. 
E. of NW. corner sec. 
18, T. 14 S., R. 6 E., 
SBBM. 


Mottsville loamy coarse Alluvium from acid, 
sand: igneous rocks. 
1,300 ft. W. and 800 ft. 

N. of SE. corner sec. l6, 
T. 17 S., R. 5 E., SBBM, 
80 ft. N. of electric pole 
and 15 ft. W. of right- 

of -way fence. 


Rositas loamy coarse sand: Alluvium from acid, 
180 ft. E. and 50 ft. S. igneous rocks. 
of NW. corner sec. 18, 
T. 1} S., R. 6 E., SBBM. 


Sheephead rocky fine sandy Deeply weathered, 
loam: micaceous schist. 
200 ft. W. of State 
Highway 78 and 4.1 miles 
E. of Julian, in SWE sec. 

33, T. 12 S., R. 4 E., 


SBBM. 


See footnotes at end of table. 
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3636 


3637 


3625 


3639 


3630 


3640 


6-19 


10-62 


6-60 


5-60 


9-18 


123 


128 


129 


134 


127 


Moisture- 
density data 1/ 


TABLE 13.--ENGINEERING 


14 


10 


IL 


100 


100 


Mechanical 
analysis 2/ 


100 


100 


100 


99 


83 


99 


98 


98 


89 


69 


TEST DATA--Continued 


Mechanical analysis 2/--Continued Classification 


Percentage passing Percentage smaller than-- | Liquid Plasticity 
sieve --Continued limit index 
0.05 | 0.02 | 0.005 | 0.002 
mm. mm. mm. mm. 
Pet. 


AASHO 3/ |Unified 4/ 


99 9T gh 72 65 42 18 8 Ss NP \=L( 0) ML 
80 41 31 14 12 9 5 4 ze NP A~1-b(0) SM 
96 81 67 21 17 12 9 6 wes NP A-2-4(0) SM 
84 50 41 2k 21 13 T 4 -- 3 A-1-b(0) SM 
Tl 4l 33 14 le T 4 2 -- NP A-1-b(0) SM 
58 41 34 15 12 3 1 1 "=. NP A-1-b(0) SM 
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TABLE 13.--ENGINEERING 


Moisture = Mechanical 
density data 1/ analysis 2/ 
š Percentage passing 
Soil and location Parent material i sieve-- 
Optimum 


dry density, moisture| 3/4 | 3/8 |No. 4 
in. in. | (4.7 


mm. ) 
Visalia sandy loam: Mixed alluvium; dominantly --- 100 
80 ft. S. of Rincon Rd., granitic material. 
NWENWLNWE sec. 16, T. 
11 S., R. 1 W., SBBM. 
Vista coarse sandy loam: Deeply weathered, coarse- 100 98 
et miles S. and 3/4 textured granodiorite or 
mile E. of Fallbrook, tonalite. 


NEGSWE sec. 31, T. 9 S., 
R. 3 W., SBBM. 


L 
an test data for the San Diego Area, Calif., from the California Division of Highways. 
2 
?/ ata for sieve sizes 10, 40, and 60 were obtained by the Soil Conservation Service (SCS) using graphic 
interpolation of sieve data from the California Division of Highways. Results by this procedure may differ 
somewhat from results obtained by the soil survey procedure of SCS. In the California procedure, the fine 
material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the 
basis of all the material, including that coarser than 2 millimeters in diameter. In the SCS procedure the 
fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diameter 


ig excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are 
not suitable for naming textural classes for soils. 
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TEST DATA=-Continued 


Mechanical analysis 2/--Continued 
Percentage passing: Percentage smaller than-- 
Sieve ~--Continued 


No. 10 |No. 40 | No. 60 No. 200 tło. no Ox pe O. oe 0.002 
? ie (0.074 mm. 
mm.) 


3/ 
Based on AASHO Designation: M-145 (1). 
of grain-size data for sieves Nos. 10 and ŁO. 


Classification 


Plasticity 


index Unified 4/ 


The classifications include the interpolations by SCS 


Based on the Unified Soil Classification System (10). The classifications include interpolated 
data by SCS for sieves Nos. 10 and 40. The Bureau of Public Roads (BPR) and SCS have agreed to consider 
that all soils having plasticity indexes within two points of A-line are to be given a borderline 
classification. Examples of borderline classifications are SW-SM and SC-SM. 

3/ 

Nonplastic. 
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TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or 
this reason it is necessary to follow carefully the instructions for referring to other series that appear 
of which are highly variable and require on-site investigation. Dashes indicate no determination or data 


than 3 inches is O. 


See footnote at end of table. 
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Depth 
to Depth Classification Percent 
Soil series hard from greater 
and map symbols rock surface than 
or (typical | Dominant USDA texture Unified | AASHO 3 inches 
hardpan profile) 
Ft. In. 
Altamont: AtC, AtD, AtD2, 13-4 0-36 Clay and clay loam--- |CH A-7 O 
AtE, AtE2, AtF. 36 Caleareous soft shale. 
Anderson: AuC, AuF----------- >5 0-60 Very gravelly sandy GM A-1 0-5 
loam. 
Arlington: AvC--------------- 2-34 0-33 Coarse sandy loam---- |SM A-2 O 
33-48 Weakly cemented SM A-2 O 
coarse sandy loam. 
48-60 Coarse sandy loam---- |SM A-2 O 
Auld: AwC, AwD--------------- 3-5 0-54 Clay----------------- CH A-7 O 
Same estimates for AyE, 54 Gabbro 
but depth to hard rock is 
l4 to 24 feet, USDA tex- 
ture is stony clay, and 
percent greater than 3 
inches is 25 to 40. 
Bancas: BbE, BbE2, BbG, 14-3 0-5 Stony loam----------- ML A-4 5-15 
BbG2. 5-27 Clay loam------------ CL A-6 O 
27 Decomposed quartz 
diorite. 
Blasingame: BgE, BgF--------- 13-3 0-26 Stony loam and stony |CL A-6 25-40 
Same estimates for Bek, clay loam. 
but USDA texture is loam 26 Metaandesite. 
and percent greater than 
3 inches is O. 
*Bonsall: B1C, BlC2, B1D2, 4-5 0-10 Sandy loam----------- SM A-2 or O 
BmC, BnB. A-4 
For, Fallbrook part of 10-38 Heavy clay loam------ CL A-7 O 
BnB, see Fallbrook 38-60 Sandy loam----------- SC A-2 or O 
series. A-4 
Boomer: BrE, BrG------------- 3-44 0-16 Stony loam----------- ML or A-4 or 25-0 
Same estimates for BoC and CT, A-6 
BoE, but USDA texture is 16-46 Stony clay loam------ CL A-6 25-40 
loam and percent greater 46 Gabbro. 


SIGNIFICANT IN ENGINEERING 


more kinds of soil. The soils in such mapping units may have different properties and limitations, and for 
in the first colum of this table. No reliable estimates can be made for Urban land and other land types, all 
not applicable. Symbol > means greater than; < means less than] 


Percentage passing sieve-- Atterberg values 


Available 


Plasticity Permeability water Reaction 

No. 4 No. 10 No. 40 No. 200 index capacity 

Pct. Pct. In./hr. In. /in. pH 
of soil 
100 90-100 90-100 75-85 55-70 35-45 0.06-0.2 0.14-0.16 6.6-8.4 
y 

30-55 25-50 15-35 10:20. f- aese NP 2.0-6.3 0.%6-0.08 5.6-6.5 
95-100 85-95 60-70 25-35 | ----- NP 2.0-6.3 0.10-0.12 6.1-7.3 
95-100 85-95 60-70 25-35. | ----- NP 0.06-0.20 ss | --------- 6.1-6.5 
95-100 85-95 60-70 25-35 | eees NP 2.0-6.3 0.10-0.12 6.1-6.5 
90-100 90-100 85-95 70-80 50-65 35-45 0.06-0.2 0.14-0.16 6.6 8.4 
100 95-100 90-100 50-60 20-30 5-15 0.63-2.0 0,12-0.14 6.6-7.3 
100 95-100 90-100 50-70 30-40 10-20 0.63-2.0 0.19-0.21 6.1-6.5 
90-100 90-100 90-100 60-70 30-40 15-25 0.2-0.63 0.15-0.17 6.6-7.3 
100 90-100 60-70 30-40 þf sss NP 2.0-6.3 0.10-0.12 6.1-6.5 
100 95-100 85-95 60-70 40-50 20-30 <0. 06 0.04-0.06 6.1-8.4 
100 95-100 70-80 25-40 25-35 10-20 0.2-0.63 0.11-0.13 7.4-7.8 
100 100 85-95 60-75 20-30 5-15 0.63-2.0 0.12-0.18 5.6-6.5 
100 95-100 90-100 70-80 30-40 15-25 0.2-0.63 0.14-0.19 5.6-6.0 
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TABLE 14,.--ESTIMATES OF SOIL PROPERTIES 


Depth 
to Depth Classification Percent 
Soil series hard from greater 
and map symbols rock surface than 
or (typical {Dominant USDA texture | Unified 3 inches 
hardpan profile) 
Ft. In. 
Bosanko: BsC, BsD, BsE, BtC-- 13-3 0-30 Clay and sandy clay CL A-7 O 
loam. 
30 Decomposed granite. 
Bull Trail: BuB, BuC, BuD2, >5 0-10 Sandy loam----------- SM A-2 o O 
BuE2, A-4 
10-32 Sandy clay loam------ Sc A-4 O 
32-60 Loamy sand and sand-- |SM A-2 O 
Calpine: CaB, CaC, Cace, >5 0-34 Coarse sandy loam---- |SM A-2 O 
cade. 34-64 Fine gravelly loamy SM A-1 O 
sand, 
Carlsbad: CbB, CbC, CbD, 143-34 0-21 Gravelly loamy sand-- |SM A-1 O 
CbE. 21-39 Loamy sand----------- SM A-2 0 
39-50 Weakly cemented hard- |--- --- - 
pan. 
Carrizo: CeC------------------ >5 0-60 Very gravelly sand--- |GP or A-1 O 
GW 
Chesterton: CfB, CfC, CfD2---- 2-3 0-19 Fine sandy loam------ SM A-L O 
19-34 Sandy clay----------- CL A-6 O 
34 Cemented hardpan- ---- eke poe 7 
Chino: 
ChA, ChB~-------------------- >5 0-7 Fine sandy loam------ SM A-4 O 
7-60 Clay loam------------ CL A-6 O 
CKA---~----------~------------ >5 0-60 Silt loam and loam--- |ML or A-4 o O 
CL A-6 
*Cieneba: Cl1D2, ClE2, C102, 4.14 0-10 Coarse sandy loam---- |SM A-2 O 
CmE2, CmrG, CnE2, CnG2. 10 Weathered granodio- 
For Fallbrook part of rite. 
CnEe and CnG2, see Fall- 
brook series, 
Corralitos: CsB, CsC, CsD----- >5 0-43 Loamy sand--~--------- SM A-2 O 
43-60 Sand----------------- SP or A-3 O 
SP-5M 


See footnote at end of table. 
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SIGNIFICANT IN ENGINEERING--Continued 


Percentage passing sieve-- Atterberg values 


Available 
Plasticity Permeability water Reaction 
No. 4 No. 10 No. 40 No. 200 index capacity 
Pet. Pct. In./hr. In./in. pH 
of soil 
100 100 85-95 65-75 40-50 15-35 0.06-0.2 0.14-0.16 |6.1-8.4 
90-100 85-95 55-65 30-40 — | ----- NP 2.0-6.3 0.11-0.13 |5.6-6.0 
90-100 85-100 50-60 40-50 15-30 5-10 0,2-0.63 O.14-0.16 |5.6-6.0 
90-100 90-100 50-70 15-30 | ----- NP 6.3-20.0 0.06-0.08 |5.6-6.0 
90-100 85-95 50-60 25-35 | ----- NP 2,0-6.3 0.10-0.12 |5.6-7.3 
80-95 75-85 35-50 10-20. || eeu NP 2,0-6.3 0.05-0.07 |6.6-7.3 
80-90 70-80 35-50 J220. H arca NP 2.0-6.3 0.05-0.07 |5.6-6.5 
100 100 50-65 15-25 | ----- NP 2.0-6.3 0.07-0.09 [5.1-6.5 
sasase. | essin. “Piesecer O sses ‘| asse pF oa 0.06 eeieectes [li aeeees 
35-45 30-40 15-30 0-5 | ----- NP >20.0 0.03-0.05 |7.9-8.4 
100 95-100 65-80 25250. | ----- NP 2.0-6.3 0.13-0.15 |5.6-6.0 
100 100 80-95 50-60 25-35 15-30 <0. 06 0.04-0.06 |5.1-6.0 
waite? P eaaa Wl ace yi hsa Messa l E <0. %6 EEEE E a 
100 95-100 65-80 35-50 | ----- NP 2.0-6.3 0.13-0.15 |6.1-6.5 
100 95-100 90-100 85-95 30-40 20-30 0.63-2.00 0.19-0.21 |7.4-8.4 
100 100 90-100 70-90 25-40 5-15 0.63-2.0 0.13-0.17 |7.9-8.4 
95-100 90-100 60-70 25-35 | ----- NP 6.3-20.0 0.10-0.12 5.6-6.0 
100 100 50-75 15-30 | ----- NP 6.3-20.0 0.06-0.08 |6.1-7.3 
100 100 50-70 Oat. J| o eee NP 6 .3-20.0 0.05-0.07 |6.6-7.3 
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Depth 
to 
Soil series hard 
and map symbols rock 
or 
hardpan 
Ft. 
Crouch: CtE, CtF--------------- 3-5 
Same estimates for CuE, CuG, 
and CvG, but percent greater 
than 3 inches is 25 to ho, 
*Diablo: DaC, DaD, Dak, Dake, 13-3 
DaF, DoE. 
For Olivenhain part of 
DoE, see Olivenhain 
series, 
Elder: EdC--------------------- >5 
Escondido: EsC, EsD@, EsE2----- 13-3 
Same estimates for EvC, but 
depth to hard rock is 3 to 
5 feet. 
Exchequer: ExE, ExG----------- 4.4 
*Fallbrook: FaB, Fac, Face, 14-55 
FaD?, Fake, Fak3, FeC, FeE, 
FeEe, FvD, FvE 
For Vista part of FvD and 
FvE, see Vista series. 
Friant: FwF, FxE, FxG--------- 4-14 
Gaviota: GaE, GaF------------- 1-14 
Grangeville: GoA-------------- >5 


See footnote at end of table. 
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TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


Depth Classification Percent 
from greater 
surface than 
(typical | Dominant USDA texture | Unified 3 inches 
profile) 
In. 
0-56 Sandy loam----------- SM A-2 O 
56 Weathered grandio- 
rite. 
0-32 Clay----------------- CH A-7 O 
32 Soft sandstone. 
0-70 Shaly fine sandy SM A-2 or O 
loam. A-4 
0-29 Very fine sandy ML A-4 O 
loam. 
29 Hard metasedimentary 
rock. 
0-10 Silt loam------------ ML or A-4 or O 
CL A-6 
10 Hard metavolcanic 
rock. 
0-12 Sandy loam------~------ SM A-2 or (0) 
A-4 
12-47 Sandy clay loam and CL A-6 O 
loam. 
L47 Weathered granite. 
0-12 Fine sandy loam----- SM A-4 O 
12 Metasedimentary rock. 
0-16 Fine sandy loam or SM A-2 or (0) 
sandy loam. A-4 
16 Soft sandstone. 
0-60 Fine sandy loam and SM A-4 O 
very fine sandy 
loam. 


SIGNIFICANT IN ENGINEERING--Continued 


Percentage passing sieve-- Atterberg values 


Available 
Plasticity Permeability water Reaction 
No. 200 index capacity 
Pct. Pet. In./hr. In./in. pH 
of soil 

85-95 80-90 50-65 20-35 20-30 0-10 2.0-6.3 0.08-0.13 |6.1-6.5 
100 100 90-100 60-80 50-65 30-40 0.06-0,2 0.14-0.16 |6.6-7.8 
65-80 60-75 40-60 25-10: | ssecs NP 2.0-6.3 0.09-0.11 |6.1-7.3 
100 95-100 80-90 50-65 | ----- NP 0.63-2.0 0.15-0.17 16.1-7.3 
100 100 90-100 70-90 25-40 5-20 0.63-2.0 0.18-0.20 |6.1-6.5 
95-100 85-95 60-70 S040, ||| ----- NP 2.0-6.3 O 11-0.13 6.1-6.5 
95-100 90-100 70-85 50-60 25-35 10-20 0.63-2.0 0.14-0.16 16.1-7.3 
95-100 85-95 70-80 35-50 |. ----- NP 2.0-6.3 0.13-0.15 16573635 
100 90-100 65-80 20250 |) “see NP 2.0-6.3 0.11-0.15 ]7.4-7.8 
100 95-100 70-85 35-50. | ----- NP 2.0-6.3 0.13-0.15 {7.9-8.4 
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TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


Depth Classification Percent 
Soil series from greater 
and map symbols surface than 


(typical | Dominant USDA texture | Unified 3 inches 
profile) 


Greenfield: GrA, GrB, Grc, >5 0-34 Sandy loam----------- SM A-2 or O 
GrD. A-4 
34-66 Loamy coarse sand---- |SM A-1 O 
Hambright: HaG-------------- 1-14 0-17 Gravelly clay loam--- |GC or A-6 O 
CL 
17 Shaly breccia, 
Holland: HmD, HmE, HoC------ 13-55 0-20 Fine sandy loam------ SM A-2 or O 
Same estimates for HnE, A-4 
HnG, but percent greater 20-35 Sandy clay loam------ SC or CL |A-6 O 
than 3 inches is 30 to 39 Weathered schist, 
ho, 
Huerhuero: HrC, HrC2, HrD, >5 0-12 Loam-~--------------- ML A-4 O 
HrD2, HrE2. 12-55 Clay and clay loam--- |CL A-6 O 
55-68 Sandy loam----------- SM or SC |A-2 or O 
A-4 
Indio: InA, InB, IoA, IsA--- >5 0-45 Silt loam------------ ML A-4 O 
45-60 Fine sandy loam------ SM A-4 O 
Kitchen Creek: KceC, KeD2---- 3-5 0-21 Loamy coarse sand---- |SM A-2 O 
21-54 Coarse sandy loam---- |SM A-2 (0) 
54 Decomposed granite, 
*La Posta: LaE2, LaE3, LCE, 14-3 0-29 Loamy coarse sand---- | SM A-1 O 
LcE2, LeF2, LAE, LAG. 29 Decomposed grano- 
For Sheephead part of diorite. 
LdE and LAG, see 
Sheephead series. 
Las Flores: LeC, LeC2, LeD, 33-45 0-14 Loamy fine sand------ SM A-2 O 
LeD2, LeE, LeE2, LeE3. 14-38 Sandy clay----------- CH or CL [A-7 O 
38-48 Loamy coarse sand---- |SM A-1 O 
48 Soft sandstone. 
Las Posas: LpB, LpC, LpC2, 2-34 0-33 Clay and clay loam--- | CH A-7 O 


LpD2, LpE2. 33 Decomposed gabbro. 
Same estimates for LrE, 
LrE2, and LrG, but in 
surface layer, percent 
greater than 3 inches 
is 30 to 40, 


See footnote at end of table. 
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SIGNIFICANT IN ENGINEERING-~-Continued 


Percentage passing sieve-- Atterberg values 

Available 
Plasticity Permeability water Reaction 

No. 4 No. 10 No. 40 No. 200 index capacity 

In./hr. In./in. pH 
of soil 

100 90-100 80-90 30-40 (| ete NP 2.0-6.3 0.11-0.13 | 6.1-6.5 
100 90-100 40-50 Deo. J seans NP 6.3-20.0 0.06-0.08 | 6.6-7.3 
60-75 55-70 50-65 40-55 .25-40 15-30 0.2-0.63 0.13-0.15 | 6.1-6.5 
90-100 85-100 65-80 30-45 | =---- NP 2.0-6.3 0.13-0.15 5.6-6.0 
95-100 90-100 80-95 45-60 30-40 10-20 0.2-0.63 0.14-0.16 | 5.6-6.0 
1C0 95-100 85-90 60-70 20-30 5-10 0.63-2.0 0.16-0.18 | 5.1-6.0 
100 95-100 85-95 65-75 35-45 15-30 <0.06 0.04-0.06 | 7.4-8.4 
100 100 65-80 30-40 15-30 5-10 0.63-2.0 0.11-0.13 | 6.6-7.8 
100 95-100 90-100 70:80 “| Somers NP 0263-20 0.19-0.21 | 7.9-8.4 
100 100 70-85 40-50 f esses NP 2.0-6.3 0.13-0.15 | 7.9-8.4 
90-1C0 85-95 55-65 2030- F assas NP 6.3-20.0 0.06-0.08 | 6.1-6.5 
90-100 85-95 55-65 25-35 | ----- NP 2.0-6.3 0.10-0.12 | 5.6-6.5 
80-100C 75-85 40-50 10-20. J sss: NP 6.3-20.0 0.06-0.08 | 6.1-7.3 
LOS 100 60-80 20-35 | ----- NP 2.0-6.3 0.09-0.11 | 5.6-6.5 
LCO 100 85-95 50-60 45-60 20-35 <0.06 0.04-0.06 | 6.1-7.3 
1Co 80-95 40-50 0-20- osese’ NP 6.3-20.0 0.06-0.08 | 6.6-7.3 
1C0O 95-100 90-100 70-80 50-60 20-30 0.2-0.63 0.14-0.16 | 6.6-7.3 
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TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


Depth 
to Depth Classification Percent 
Soil series hard from greater 
and map symbols rock surface than 
or (typical |Dominant USDA texture | Unified | AASHO 3 inches 
hardpan profile) 
Ft. In. 
Linne: LsE, LSF-------------- 2-35 0-37 Clay loam------------ CL A-6 O 
3T Calcareous sandy 
shale. 
*Loamy alluvial land: Lu, 
LvF3. 
For Huerhuero part of 
LvF3, see Huerhuero 
series, 
Marina: M1C, MLE------------- > 0-57 Loamy coarse sand---- | 5M A-2 (0) 
57-60 | Sand----------------- SW A-1 O 
Mecca: MnA, MnB, MoA, MpA2--- >5 0-60 Coarse sandy loam---- | SM A-2 O 
Mottsville: MvA, MvC, MvD, > 0-60 Loamy coarse sand---- | SM A-1 or O 
MXA. A-2 
Olivenhain: OhC, OhE, OhF---- >5 0-10 Cobbly loam---------- ML or CL | A-4 30-40 
10-42 Very cobbly clay CL A-6 or 50-60 
loam and clay. A-T 
42-60 Cobbly loam--------- ML or CL | A-4 30-40 
Placentia: PeA, PeC, PeC2, > 0-13 Sandy loam---------- SM A-4 O 
PeD2, PfA, PfC. 13-34 Sandy clay---------- CL A-6 O 
34-63 Sandy clay loam----- CL or SC | A-6 O 
Playas: Py. 
No reliable estimates can 
be made. 
Ramona: 
RaA, RaB, RaC, RaC2, RaD2--- >5 0-17 Sandy loam---------- SM A-4 O 
17-72 Sandy clay loam----- SC or CL | A-6 O 
ReD, RcE-------------------- >5 0-17 Gravelly sandy loam- | SM A-2 O 
17-60 Gravelly sandy clay sc A-6 or O 
loam. A-2 


See footnote at end of table. 
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SIGNIFICANT IN ENGINEERING--Continued 


Percentage passing sieve-- 


Atterberg values 


Available 
Plasticity Permeability water Reaction 
No. 40 No. 200 index capacity 
Pet. Pct. In. /hr. In./in. pH 
of soil 

100 100 90-100 70-80 25-40 15-30 0.2-0.63 0.16-0.19 | 7.9-8.4 
100 100 60-70 15-25 | ----- NP 6.3-20.0 0.07-0.09 | 5.6-7.8 
100 95-100 35-50 O25 asis NP >20.0 0.04-0.06 | 7.9-8.4 
95-100 90-100 75-85 20-35 | ----- NP 2.0-6.3 0.09-0.11 | 7.4-8.4 
85-100 80-95 45-55 15-25 | ----- NP >20.0 0.06-0.08 | 6.1-6.5 
95-100 85-95 75-85 50-60 15-30 5-10 0.63-2.0 0.12-0.14 | 5.6-6.0 
70-85 65-80 60-75 50-65 35-50 15-30 <0.06 0.04-0.06 | 5.1-5.5 
80-95 75-85 70-80 50-60 15-30 5-10 0.63-2.0 0.12-0.14 | 5.1-5.5 
100 95-100 85-95 35-50 | ----- NP 2.0-6.3 0.11-0.13 | 5.6-6.5 
100 95-100 90-100 60-70 30-40 20-30 <0. 06 0.04-0.06 | 7.9-8.4 
100 90-100 90-100 40-60 25-35 15-25 0.2-0.63 0.14-0.16 | 7.9-8.4 
95-100 90-100 70-85 35-45 | ----- NP 2.0-6.3 0.11-0.13 | 5.6-6.5 
95-100 90-100 75-95 45-55 25-35 10-20 0.2-0.63 0.14-0.16 | 6.1-7.3 
75-85 70-80 50-60 20-30 | ----- NP 2.0-6.3 0.09-0.11 | 5.6-6.5 
75-85 70-80 55-70 25-45 25-35 10-20 0.2-0.63 0.12-0.14 | 6.1-7.3 
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Depth 
to 
Soil series hard 
and map symbols rock 
or 
hardpan 
Ft. 
*Redding: RdC----------------- 1-34 
Same estimates for ReE and 
RfF, but percent greater 
than 3 inches is 30 to 45 
for the O- to 15-inch 
layer and 40 to 50 for the 
15- to 30-inch layer. 
Reiff: RkKA, RKB, RkC---------- >5 
Rositas: RoA, RrC, RsA, RsC, >5 
RsD. 
Salinas: 
SbA, SbC-------------------- >5 
ScA, ScB----~---------------- >5 
*San Miguel: SmE, SnG-------- 1-3 
For Exchequer part of SnG, 
see Exchequer series. 
Sheephead: SpE2, SpG2-------- 13-43 
Soboba: SSE------------------ >5 
Stockpen: SuA, SuB----------- >5 
Tollhouse: ToE2, ToG--------- 4-15 


See footnote at end of table. 
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TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


Classification 


0-15 Gravelly loam--------- 
15-30 Gravelly clay--------- 
30-45 Indurated hardpan----- 

0-60 Fine sandy loam and 

sandy loam. 

0-60 Fine gravelly loamy 

coarse sand. 

0-64 Clay loam------------- 

0-46 Clay---2i nrerin 
46-60 Clay loam------------- 

0-8 Silt loam------------- 

8-23 Clay-------------.~---- 

23 Metabasic rock. 

0-8 Cobbly fine sandy 

loam, 

8-51 Very stony fine sandy 

loam, 
51 Weathered mica schist. 

0-60 Stony and very stony 

loamy sand. 

0-21 Gravelly clay-------- 
21-60 Clayaceecateseusesués 

0-16 Coarse sandy loam---- 

16 Granodiorite. 


Unified 


GM or 


AASHO 


A-2 


Percent 
greater 
than 

3 inches 


-= m e 


SIGNIFICANT IN ENGINEERING--Continued 


Percentage passing sieve-- Atterberg values 

Available 
Plasticity Permeability water Reaction 

No. 4 No. 10 No. 40 No. 200 index capacity 

Pct. Pct. In./hr. i pH 

75-90 70-85 55-70 35-50 15-30 5-10 0.63-2.0 5.1-6.0 
75-95 — 75-90 75-85 60-75 40-50 15-30 <0.06 4.5-5.0 
Soha =s ween | sass | <552> | -=--> <O.06 |) |--------- | ------- 
100 100 70-85 ho-50 | ----- NP 2.0-6.3 0.13-0.15 |6.1-8.4 
65-100 60-100 35-60 10-30 | ----- NP 6.3-20.0 0.05-0.08 | 7.4-8.4 
100 100 90-100 75-85 30-45 10-25 0.2-0.63 0.19-0.21 | 6.6-8.4 
100 100 90-100 75-85 50-70 25-40 0.06-0.2 O.14-0.16 | 6.6-8.4 
100 100 90-100 75-85 30-45 10-25 0.2-0.63 0.19-0.21 | 7.9-8.4 
100 100 90-100 70-80 20-30 0-10 0.63-2.0 0.13-0.16 | 5.1-6.0 
85-100 80-95 70-90 60-85 50-60 25-35 0.06-0.2 0.13-0.15 | 4.5-5.5 
85-95 80-90 65-75 35-45 | ----- NP 2.0-6.3 0.11-0.13 | 6.1-6.5 
60-70 55-65 40-50 10-20 | ----- NP 2.0-6.3 0.05-0.07 | 5.6-6.0 
45-65 40-60 20-40 10-20 | ----- NP >20.0 0.03-0.05 | 6.6-7.3 
70-80 65-75 60-70 50-65 50-65 30-40 0.06-0.2 0.12-0.14 | 6.1-8.4 
70-95 65-90 60-85 55-80 50-65 30-40 <0.06 0.03-0.05 | 7.9-8.4 
90-100 85-95 50-60 20-30 |  ----- NP 6.3-20.0 0.10-0.12 | 6.1-7.3 
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472-773 O - 73 - (Pt. 2) -5 


TABLE 14.--ESTIMATES OF SOIL PROPERTIES 


Depth Classification Percent 
Soil series from greater 
and map symbols surface than 
(typical |Dominant USDA texture 3 inches 
profile) 


Tujunga: TuB----------------- |  >5 = | 0-600  |Sand----------------- 


Visalia: 
VaA, VaB, VaC, VaD---------- | >5 = | O-40 = |Sandy loam----------- 


Gravelly sandy loam-- 
Gravelly loam-------- 


Coarse sandy loam and |SM or SC 
sandy loam, 

Decomposed grandio- 

rite. 


Vista: VsC, VsD, VsD2, VsE, 
VsE2, VsG, VvD, VvE, VVG. 


Wyman: WmB, WmC, WmD-------- TObiied een enccctaceneae 


Clay loam------------ 


L/ 
Nonplastic. 
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SIGNIFICANT IN ENGINEERING--Continued 


Percentage passing sieve-- 


Atterberg values 


Plasticity 
index 


Permeability 


Available 
water 
capacity 


Reaction 
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moisture content. Soil in earthwork is most stable 
if it is compacted to about maximum dry density when 
it is at the optimum moisture content. 


Liquid Limit and Plasticity Index (Atterberg 


Limits) .--Tests for plastic limit and liquid limit 
measure the effect of water on the consistence of 
the soil. As the moisture content of a plastic, 

or clayey soil increases from a dry state, the soil 
changes from a semisolid state to a plastic state. 
As the moisture content is further increased, the 
material changes from a plastic state to a liquid 
state. The plastic limit is the moisture content at 
which the material passes from a semisolid state to 
a plastic state. The liquid limit is the moisture 
content at which the soil passes from a plastic 
state to a liquid state. The plasticity index is 
the numerical difference between the liquid limit 
and plastic limit. It indicates the range in mois- 
ture content within which the soil is in a plastic 
condition. Moisture content, liquid limit, and 
plasticity index are expressed as a percentage of 
dry weight of the soil. Atterberg limits do not 
apply to predominately gravelly or sandy soils. 


Estimates of Soil Properties Significant 


in Engineering 


Estimated properties of the soils are shown in 
table 14. The estimates are based on test results 
given in table 13, on field examination, and on 
experience with soils within the Area and with simi- 
lar soils elsewhere. Because these estimates are 
for typical soils, some variation from the estimated 
values should be expected. 

Permeability refers only to movement of water 
downward through undisturbed and uncompacted soil. 


It does not include lateral seepage. The estimates 
are based on soil characteristics that influence 
the porosity of the soil. Plowpans, surface crusts, 
and other properties resulting from use of the soils 
are not considered. 

Available water capacity is the capacity of soils 
to hold water available for use by most plants. It 
is commonly defined as the difference between the 
amount of soil water at field capacity and the 
amount at wilting point. In table 14, it is commonly 
expressed as inches of water per inch of soil. 

Reaction is the degree of acidity or alkalinity 
of a soil, expressed as a pH value. The pH value 
and relative terms used to describe soil reaction 
are explained in the Glossary. 


Engineering Interpretations 


Table 16 rates the suitability of soils for top- 
soil and road fill and their limitations for road 
location and water-retention structures. Terms used 
in the table are explained in the following para- 
graphs. 

Topsoil.--The suitability of each soil for top- 
soil is rated good, fair, or poor in table 16. Top- 
soil is borrow material used in establishing vegeta- 
tion on road shoulders, waterways, eroded slopes, 
construction sites, golf fairways, and other dis- 
turbed areas. The soils are rated on their ability 
to support an erosion-resistant cover of common 
species of plants. The requirements of special 
plants, such as those used for golf greens, are not 
considered. The accessibility of suitable material 
and the presence of weeds, soilborne diseases, and 
insects also are not considered in the ratings. 
Criteria for rating soils as a source of topsoil are 
given in table 15. 


TABLE 15.--CRITERIA FOR RATING SOILS AS A SOURCE OF TOPSOIL 


Soil properties 
or qualities 
affecting suitability 


Texture (USDA) ------------ Sandy loam, fine sandy 
loam, very fine 
sandy loam, or loam. 


Gravel content------------ Less than 15 percent-- 


Cobblestones and stones--- 


Reaction (pH) ------------- 


Salinity EC saturation 
extract (mmhos./cm.) 


Thickness of soil 
material in place. 


More than 40 inches--- 
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Fair 


Suitability 


Poor 


Clay loam, sandy clay 
loam, or silt loam. 


Sands, loamy sands, silty 
clay loam, silty clay, 
or clay. 


15 to 35 percent-------- More than 35 percent. 


Less than 3 percent----- More than 3 percent. 


5.1 to 6.0 or 7.9 to 8.4- 


Less than 5.0 or more 
than 8.4. 


More than 8. 


Less than 20 inches. 


TABLE 16.--ENGINEERING INTERPRETATIONS 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or 
more kinds of soil. The soils in such mapping units may have different properties and limitations, and for 
this reason it is necessary to follow carefully the instructions for referring to other series that appear 
in the first column of this table. Only the most limiting feature or soil horizon is listed for each spe- 
cific interpretation. No attempt was made to allow for a range in interpretative ratings. No interpreta- 
tions are given for Urban land and other land types, all of which are highly variable and require onsite 


investigation] 
Suitability for-- Degree and kind of limitation for-- 
Soil series and map symbols Road Water retention structures 
Topsoil Road fill location 
Altamont: 
AtC-------------------------- Poor: clay--- |Poor: A-7----|Severe: CH, |Moderate: 3 to|Moderate: CH. 
A-7. 5 feet to 
rock; slope. 
AtD, AtD2, AtE, AtE2, AtF---- | Poor: clay--- |Poor: A-7----|Severe: CH, |Severe: slope-|jModerate: CH. 
A-7; slope. 
Anderson : 
AuC-------------------------- Poor: very Good---------- Slight------ Severe: Severe: GM. 
gravelly moderately 
sandy loam. rapid per- 
meability. 
AUF -~------------------------- Poor: very Good---------- Severe: Severe: Severe: GM. 
gravelly slope. moderately 
sandy loam. rapid per- 
meability; 
slope. 

Arlington: AvC---------------- Fair: 2 to Good---------- Slight------- Moderate: Severe: SM, less 
3 1/2 feet to slope. than 35 percent 
weak hardpan. fines. 

Auld 

AwC-------------------------- Poor: clay--- |Poor: A-7----|Severe: CH, |Moderate: 3 to|Moderate: CH. 
A-7. 5 feet to 
rock. 
AwD-------------------------- Poor: clay--- |Poor: A-7---- |Severe: CH, |Severe: slope-|Moderate: CH. 
A-7; slope 
AyE-------------------------- Poor: stony Poor: A-7----|Severe: CH, |Severe: slope;|Moderate: CH. 
clay. A-7; slope; 15 to 25 per- 
15 to 25 cent stones. 
percent 
stones. 
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols 


Topsoil 


Blasingame: BeE, BgE, BgF----- Fair: 


stony 
and 
loam. 


stony 
and 
loam. 


stony 
and 
loam. 


1 1/2 to 


3 feet to 


rock. 


k 
Bonsall: 
BIC, B1C2-------------------- 


For Fallbrook part of BnB, 
see Fallbrook FaB, FaC, 
FaC2. 


loam 


sandy 
over 
loam. 


sandy 
over 
loam. 


sandy 
over 
loam. 


sandy 
over 
loam. 


loam 
clay 


loam 
clay 


stony 
over 


stony clay 


loam. 
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Road 


location 


Road fill 


Degree and kind of limitation for-- 


Water retention structures 


Fair to poor: |Severe: Severe: Moderate: ML or 
A-4 or A-6. slope. slope. CL; clay loam. 
Fair to poor: |Severe: Severe: Moderate: ML or 
A-4 or A-6. slope. slope. CL. 
Poor: A-6----|Severe: Severe: Moderate: ML or 
Slope. slope. CL. 
Poor: A-6----|Severe: Severe: Slight. 
slope. slope. 
Good to poor: |Severe: CL, |Moderate: 4 Slight. 
A-2, A-4, or| A-7. to 5 feet to 
A-7. rock; slope. 
Good to poor: |Severe: CL, | Severe: Slight. 
A-2, A-4, or} A-7. slope. 
A-7. 
Good to poor: |Severe: CL, | Moderate: Slight. 
A-2, A-4, or| A-7. slope. 
A-7. 
Good to poor: |Severe: CL, |Moderate: 4 Slight. 
A-2, A-4, orj A-7. to 5 feet to 
A-6. rock; slope. 
Fair to poor: |Severe: ML |Moderate: 3 to | Moderate: ML or 
A-4 or A-6. or CL, A-4 4 1/2 feet CL. 
or A-6. to rock; 
slope. 
Fair to poor: |Severe: ML |Severe: Moderate: ML or 
A-4 or A-6. or CL, A-4 slope. CL. 
or A-6; 
slope. 
Fair to poor: |Severe: ML _ j|Severe: Moderate: ML or 
A-4 or A-6. or CL, A-4 slope. CL. 
or A-63 
slope. 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- Degree and kind of limitation for-- 

Soil series and map symbols Road Water retention structures 

Topsoil Road fill location 
Bosanko: 
BsC, BsD, BsE---------------- Poor: clay--- |Poor: A-7----jSevere: CL, |Severe: 1 1/2 | Slight. 
A-7. to 3 feet to 
rock. 

BtC-------------------------- Poor: stony Poor: A-7----|Severe: CL, |Severe: 1 1/2 | Slight. 
clay. A-7. to 3 feet to 

rock; 15 to 

25 percent 

stones. 
Bull Trail: 

BuB. BuC--------------------- Fair: sandy Good to fair: |Moderate: Moderate: Severe: SM, less 
loam over A-2 or A-4. SM or SC, slope. than 35 percent 
sandy clay A-2 or A-4. fines. 
loam. 

BuD2------------------------- Fair: sandy Good to fair: |Moderate: Severe: Severe: SM, less 
loam over A-2 or A-4. SM or SC, slope. than 35 percent 
sandy clay A-2 or A-4; fines. 
loam. slope. 

BuE2------------------------- Fair: sandy Good to fair: |Severe: Severe: Severe: SM, less 
loam over A-2 or A-4. slope. slope. than 35 percent 
sandy clay fines. 
loam. 

Calpine: 

CaB, CaC, CaC2--------------- Fair: coarse |Good--------- Slight------ Severe: _ Severe: SM, less 
sandy loam moderately than 35 percent 
over gravel- rapid per- fines. 
ly loamy ineability. 
sand. 

CaD2------------------------- Fair: coarse Good--------- Moderate: Severe: Severe: SM, less 
sandy loam slope. moderately than 35 percent 
over gravel- rapid per- fines. 
ly loamy meability; 
sand. slope. 

Carlsbad: 

CbB, CbC--------------------- Poor: gravelly |Good--------- Slight------ Moderate: Severe: SM, less 
loamy sand. slope. than 35 percent 

fines. 

CbD-------------------------- Poor: gravelly |Good--------- Moderate: Severe: Severe: SM, less 
loamy sand. slope. slope. than 35 percent 

fines. 

CbE-------------------------- Poor: gravelly |Good--------- Severe: Severe: Severe: SM, less 
loamy sand. slope. slope. than 35 percent 

fines. 
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols 


Carrizo: CeC------------------- Poor: very 
gravelly 
sand. 

Chesterton: 

CfB, CfC--------------------- Poor: 2 to 3 
feet to hard- 
pan. 

Cf£D2-------------------------- Poor: 2 to 3 
feet to hard- 
pan. 

Chino: 

ChA, ChB----- oe Fair: fine 
sandy loam 
over clay 
loam. 

CkA---~------------------------ Poor: saline-- 

* 

Cieneba: C1D2, C1E2, C1G2, Poor: 1/2 to 


CmE2, CmrG, CnE2, CnG2. 
For Fallbrook part of CnE2 
and CnG2, see Fallbrook 


11/2 feet to 
rock; rocky. 


FeE, FeE2. 
Corralitos: 

CsB, CsC---------------------- Poor: loamy 
sand over 
sand. 

CsD--------------------------- Poor: loamy 
sand over 
sand. 


66 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6. 


Degree and kind of limitation for-- 


Road Water retention structures 


location 


Slight------- Severe: very |Severe: GP or 
rapid per- GW. 
meability. 

Severe: CL, |Moderate: Moderate: SM, 
A-6. slope. more than 35 

percent fines. 

Severe: CL, |Severe: Moderate: SM, 
A-6 slope. more than 35 

percent fines. 

Severe: Moderate: Slight. 
mostly CL, moderate per- 

A-6. meability. 

Severe: CL |Moderate: Moderate: ML or 
or ML, A-4 moderate per-| CL. 
or A-6. meability. 

Severe: 1/2 |Severe: rapid |Severe: SM, less 
to 1 1/2 permeability.| than 35 percent 
feet to fines. 
rock; rocky 

Slight------- Severe: rapid |Severe: SM, less 

permeability. than 35 percent 
fines; SP, SW. 

Moderate: Severe: rapid |Severe: SM, less 
Slope. permeability;| than 35 percent 

slope. fines; SP, SW. 


TABLE 16,--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols 
Topsoil Road fill 


Fair: coarse 
sandy loam; 
3 1/2 to 5 
feet to rock. 


Fair: coarse 
sandy loam; 
3 to 5 feet 
to rock. 


coarse 
sandy loam; 
3 to 5 feet 
to rock; 
rocky. 


Fair: fine 
sandy loam; 
3 to S feet 
to rock; 15 
to 25 per- 
cent stones. 
Diablo: 


DaC, DaD, DaE, DaE2----------- Poor: 


Poor: 


feet to rock. 


Poor: clay; Poor: A-7---- 
1 1/2 to 3 


feet to rock. 


For Olivenhain part of DoE, 
see Olivenhain OhE, OhF. 


Elder: EdC--------------------- Fair: shaly Good to fair: 
fine sandy A-2 or A-4. 
loam. 

Escondido: 

EsC--------------------------- Fair: 11/2 tojFair: A-4--- 
3 feet to 
rock. 
EsD2-------------------------- Fair: 1 1/2 to|Fair: A-4--- 
3 feet to 
rock, 
EsE2-------------------------- Fair: 1 1/2 to|Fair: A-4--- 
3 feet to 
rock. 
EvC-------------------------- Good---------- Fair: A-4--- 


Degree and kind of limitation for-- 


Road Water retention structures 


location 


Severe: Severe: moder-jSevere: SM, less 

slope. ately rapid than 35 percent 
permeability; fines. 
slope. 

Severe: Severe: moder-|Severe: SM, less 
slope. ately rapid than 35 percent 

permeability; fines. 
slope. 

Severe Severe: moder- |Severe: SM, less 
slope ately rapid than 35 percent 

permeability; fines. 
slope. 

Severe: Severe: moder-|Severe: SM, less 
slope. ately rapid than 35 percent 

permeability; fines. 
slope. 

Severe: CH, | Severe: 1 1/2 |Moderate: CH. 
A-7 to 3 feet to 

rock. 

Severe: CH, | Severe: 1 1/2 |Moderate: CH. 
slope. to 3 feet to 

rock; slope. 

Severe: CH, | Severe: 1 1/2 |Moderate: CH. 
A-7; slope. to 3 feet to 

rock; slope. 

Moderate: Severe: moder-|Moderate: SM, 
SM, A-2 or ately rapid more than 35 
A-4. permeability. percent fines. 

Moderate: Moderate: Moderate: ML. 
ML, A-4. moderate per- 

meability; 
slope. 

Moderate: Severe: Moderate: ML. 
ML, A-4; slope. 
slope. 

Severe: Severe: Moderate: ML. 
slope. slope. 

Moderate: Moderate: Moderate: ML. 
ML, A-4. moderate 

permeability; 
slope. 
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Soil series and map symbols 


Exchequer: ExE, ExG----------- 


* 
Fallbrook: 
FaB, FaC, FaC2--------------- 


For Vista part of FvD, see 
Vista VsD2. 

For Vista part of FvE, see 
Vista VsE, VsE2, VsG. 


FxE, FxG--------------------- 
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Topsoil 


1/2 to 
1 foot to 
rock; rocky. 


| sandy clay 
loam. 


Fair: sandy 
loam over 
sandy clay 
loam. 


Fair: sandy 
loam over 
sandy clay 
loam; rocky. 


Fair: sandy 
loam over 
sandy clay 
loam; rocky. 


sandy clay 
loam. 


Poor: 1/4 to 
1 1/2 feet 
to rock; 
rocky. 


Road fill 


Fair to poor: 
A-4 or A-6 . 


Good to poor: 
A-2, A-4, 
or A-6. 


Good to poor: 
A-2, A-4, 
or A-6. 


Good to poor: 
A-2, A-4, 
or A-6. 


Good to poor: 
A-2, A-4, 
or A-6 . 


Good to poor: 
A-2, A-4, 
or A-6. 


Fair: A-4--- 


Fair: A-4--- 


Degree and kind of limitation for-- 


Road 


Severe: 1/2 
to 1 foot 
to rock; 
slope. 


Severe: 
A-6. 


CL, 


Severe: 
A-6. 


CL, 


Severe: 
A-6; 
slope. 


CL, 


Severe: 
A-6; 
slope. 


Cls 


Severe: 
A-6; 
slope. 


CL, 


Severe: 1/4 
to 1 1/2 
feet to 
rock; 
slope. 


Severe: 1/4 
to 1 1/2 
feet to 
rock; 
slope. 


Water retention structures 


location 


Severe: 1/2 
to 1 foot 
to rock; 
slope. 


Moderate: 
moderate 
permea- 
bility; 
slope. 


Severe: 
slope. 


Moderate: 
moderate 
permea- 
bility; 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 1/4 
to 1 1/2 
feet to 
rock; 
slope. 


Severe: 1/4 
to 1 1/2 
feet to 
rock ; 
slope. 


Moderate: ML or 
CL. 
Moderate: SM, 


more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


e eeaeee 


Suitability for-- Degree and kind of limitation for-- 


Soil series and map symbols Road Water retention structures 
Topsoil Road fill location 

Gaviota: 

GaE, GaF--------------------- Poor: 1 to Good to fair: |Severe: 1 Severe: 1 to |Moderate: SM, 
11/2 feet A-2 or A-4. to 1 1/2 11/2 feet more than 35 
to rock. feet to to rock; percent fines. 

rock; slope. 
slope. 

Grangeville: GoA-------------- Fair: pH 7.9 | Fair: A-4--- |Moderate: Severe: moder-|Moderate: SM, 
to 8.4; SM, A-4. ately rapid more than 35 
calcareous, permeability. percent fines. 

Greenfield: 

GrA, GrB--------------------- Fair: sandy Good to fair: |Moderate: Severe: moder-|Severe: SM, 
loam over A-1, A-2, SM, A-2 or ately rapid 15 to 40 per- 
loamy coarse or A-4. A-4. over rapid cent fines. 
sand. permeability. 

GrC-------------------------- Fair: sandy Good to fair: |Moderate: Severe: moder-|Severe: SM, 
loam over A-1, A-2, or| SM, A-2 or ately rapid 15 to 40 per- 
loamy coarse A-4. A-4. permeability.| cent fines. 
sand. 

GrD-------------------------- Fair: sandy Good to fair: |Moderate: Severe: moder-|Severe: SM, 
loam over A-1, A-2, or| SM, A-2 or ately rapid 15 to 40 per- 
loamy coarse A-4. A-4. permeability;| cent fines. 
sand. slope. 

Hambright: HaG----------------- Poor: 1 to Poor: A-6--- |Severe: GC |Severe: 1 to {|Slight. 

1 1/2 feet or CL, A-6;| 1 1/2 feet 
to rock. slope. to rock; 
slope. 

Holland: 

HmD------------~-------------- Fair: fine Good to poor: |Severe: SC | Severe: Moderate: SM, 
sandy loam A-2, A-4, or| or CL, A-6. slope. mostly more 
over sandy A-6. than 35 per- 
clay loam. cent fines. 

HmE-----------------------7-- Fair: fine Good to poor: |Severe: SC |Severe: Moderate: SM, 
sandy loam A-2, A-4, or| or CL, A-6; slope. mostly more 
over sandy A-6. slope. than 35 per- 
clay loam, cent fines. 

HnE, HnG--------------------- Poor: stony Good to poor: |Severe: SC Severe: Moderate: SM, 
fine sandy A-2, A-4, or| or CL, A-6; slope. mostly more 
loam over A-6. slope. than 35 per- 
stony sandy cent fines. 
clay loam. 

HoC-------~--------------------- Fair: fine Good to poor: |Severe: SC |Moderate: Moderate: SM, 
sandy loam A-2, A-4, or| or CL, A-6. slope. mostly more 
over sandy A-6. than 35 per- 


clay loam. 


cent fines. 
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Soil series and map symbols 
Topsoil 


Huerhuero: 


HrC, HrC2------------- 


Kitchen Creek: 


* 
La Posta: 


LaE2, LaE3------------ 


LcE, LcE2, LceF2 
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Poor: loam 
over clay, 


Poor: loam 
over clay. 


Poor: loam 
over clay. 


Fair: silt 
loam. 


Poor: 
saline. 


Poor: loamy 
coarse sand 
over coarse 
sandy loam. 


Poor: loamy 
coarse sand 
over coarse 
sandy loam. 


Poor: loamy 


coarse sand. 


Poor: loamy 


coarse sand; 


rocky. 


Road fill 


Fair to poor: 


A-4 or A-6. 
Fair to poor: 

A-4 or A-6. 
Fair to poor: 

A-4 or A-6. 
Fair: A-4-- 
Fair: A-4-- 
Fair: A-4-- 
Good-------- 
Good-------- 
Good-------- 
Good-------- 


TABLE 16.--ENGINEERING INTERPRETATIONS--Cont inued 


Suitability for-- 


Degree and kind of limitation for-- 


Road 


Severe: CL, 
A-6. 


Severe: CL, 
A-6. 


Severe: CL, 
A-6; 
slope. 


Moderate: 


ML, A-4. 


Moderate: 
ML, A-4. 


Moderate: 
ML, A-4. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Water retention structures 


location 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
moderate 
permea- 
bility; ML, 
silt loam. 


Moderate: 
moderate 
permea- 
bility; ML, 
silt loam. 


Moderate: 
moderate 
permea- 
bility; ML, 
silt loam. 


Severe: 
moderately 
rapid per- 
meability. 


Severe: 
moderately 
rapid per- 
meability; 
slope. 


Severe: rapid 


permeability; 


slope. 


Severe: rapid 


permeability; 


slope. 


Moderate: ML 
over SM. 


Moderate: ML 
over SM. 


Moderate: ML 
over SM. 


Moderate: ML. 


Moderate: ML. 


Moderate: ML. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


E 


Soil series and map symbols 


La Posta (continued) 


LdE-------------------------- Poor: loamy 
coarse sand; 
rocky. 

LdG-------------------------- Poor: loamy 

For Sheephead part of LdE coarse sand; 
and LdG, see Sheephead rocky. 
SpE2, SpG2. 
Las Flores: 

LeC, LeC2-------------------- Poor: loamy 
fine sand 
over sandy 
clay. 

LeD, LeD2, LeE, LeE2, LeE3--- | Poor: loamy 
fine sand 
over sandy 
clay. 

Las Posas: 

LpB, LpC, LpC2, LpD2, LpE2--- | Poor: mostly 
clay. 

LrE, LrE2, LrG--------------- Poor: mostly 
clay; stony 
surface. 

Linne: LsE, LsF--------------- Fair: clay 
loam. 
Marina: 

M1C-------------------------- Poor: loamy 
coarse sand 
over sand. 

MlE-------------------------- Poor: loamy 
coarse sand 
over sand. 

Mecca: 

MnA, MnB, MpA2--------------- Good--------- 

MoA-------------------------- Fair: 
saline. 


Road 
Road fill 

Good-------- Severe: 

slope. 

Good-------- Severe: 

slope. 

Good to poor: | Severe: CL 
A-1, A-2, or CH, A-7. 
or A-7. 

Good to poor: | Severe: CL 
A-1, A-2, or CH, A-7. 
or A-7. 

Poor: A-7--- | Severe: CH, 

A-7. 
Poor: A-7--- | Severe: CH, 
A-7; slope. 
Poor: A-6--- | Severe: CL, 
A-6; slope. 

Good--------- Slight------ 

Good--------- Severe: 

slope. 

Good--------- Slight------ 

Good--------- Slight------ 


Degree and kind of limitation for-- 


Water retention structures 


Severe: rapid 
permeability; 
slope. 


Severe: rapid 
permeability; 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 2 to 
3 1/2 feet 
to rock. 


Severe: 2 to 
3 1/2 feet 
to rock; 
slope. 


Severe: 2 to 
3 1/2 feet 
to rock; 
slope. 


Severe: very 
rapid per- 
meabi lity. 


Severe: very 
rapid per- 
meability; 
slope. 


Severe: 
moderately 
rapid per- 
meability. 


Severe: 
moderately 
rapid per- 
meability. 


location 


Severe: SM; 
loamy coarse 
sand. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Moderate: CH. 
Moderate: CH. 
Slight. 

Severe: SM, less 


than 35 percent 
fines, or SW. 


Severe: SM, less 
than 35 percent 
fines, or SW. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 
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Mottsville: 
MvA, MvC--------------------- 


GHES OP ET ee hase 


Placentia: 
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols 
Topsoil Road fill 


Poor: loamy 


coarse sand. 


Poor: loamy 


coarse sand, 


Poor: loamy 


coarse sand. 


cobbly 
over 
cobbly 


cobbly 
over 
very cobbly 


Poor: sandy 
loam over 
sandy clay. 


Poor: sandy 
loam over 
sandy clay. 


Poor: sandy 
loam over 
sandy clay. 


sandy clay. 


Fair: sandy 
loam over 
sandy clay. 


Fair to poor: 
A-4, A-6, 
or A-7. 


Fair to poor: 
A-4, A-6, 
or A-7. 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6 » 


Fair to poor: 
A-4 or A-6. 


Fair to poor: 
A-4 or A-6. 


Degree and kind of limitation for-- 


Road 
location 


slope. 


seasonal 
high water 
table. 


Severe: 
A-6 or A-7. 


Severe: 
A-6 or 
slope. 


Severe: CL 
or SC, A-6. 


Severe: CL 
or SC, A-6. 


Severe: CL 
or SC, A-6. 


Severe: CL 
or SC, A-6. 


Severe: CL 
or SC, A-6. 


Water retention structures 


Floor 


Severe: very 
rapid per- 
meability. 


Severe: very 
rapid per- 
meabi lity; 
slope. 


Severe: very 
rapid per- 
meability, 


Severe: 30 to 
60 percent 
cobbles. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Embankment 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Moderate: ML or 
CL. 

Moderate: ML or 
CL. 

Slight: mostly 
CL or SC. 

Slight: mostly 
CL or SC. 

Slight: mostly 
CL or SC. 

Moderate: SM, 


more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols Road 
Topsoil Road fill 
Ramona 

RaA-------------------------- Fair: sandy Fair to poor: | Severe: CL 
loam over A-4 or A-6. or SC, A-6. 
sandy clay 
loam. 

RaB, RaC, RaC2--------------- Fair: sandy Fair to poor: | Severe: CL 
loam over A-4 or A-6. or SC, A-6. 
sandy clay 
loam. 

RaD2------------------------- Fair: sandy Fair to poor: | Severe: CL 
loam over A-4 or A-6. or SC, A-6. 
sandy clay 
loam. 

RcD-------------------------- Fair: gravelly |Good to poor: | Severe: CL 
sandy loam A-2, A-4, or SC, A-6. 
over or A-6, 
gravelly 
sandy clay 
loam. 

RcE-------------------------- Fair: gravelly |Good to poor: | Severe: CL 
sandy loam A-2, A-4, or SC, A-6; 
over or A-6, slope. 
gravelly 
sandy clay 
loam. 

Redding 

RdC-------------------------- Poor: gravelly |Fair to poor: | Severe: ML 
loam over A-4 or A-7. or CL, A-7. 
gravelly 
clay. 

ReE, R£F--------------------- Poor: cobbly |Fair to poor: | Severe: ML 
loam over A-4 or A-7. or CL, A-7; 
cobbly clay. slope. 

Reiff: RkA, RkB, RkC---------- Good---------- Fair: A-4--- |Moderate: 
SM, A-4. 
Rositas: 

RoA, RrC, RsA, RsC----------- Poor: mostly |Good--------- Slight------ 
gravelly 
loamy coarse 
sand. 

RsD-------------------------- Poor: mostly |Good--------- Moderate: 
gravelly slope. 
loamy coarse 
sand. 


Degree and kind of limitation for-- 


Water retention structures 


Slight------ 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
moderately 
rapid per- 
meability. 


Severe: rapid 


permeability. 


Severe: rapid 


permeability. 


location 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SM, 
more than 35 
percent fines. 


Moderate: SC or 
SM, more than 
35 percent 
fines. 

Moderate: SC or 
SM, more than 
35 percent 
fines. 

Moderate: SM, 


more than 35 
percent fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 
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Soil series and map symbols 


Salinas: 


* 
San Miguel: SmE, SnG---------- 


For Exchequer part of SnG, 
see Exchequer ExE, ExG. 


Sheephead: 


Soboba: 


Stockpen: 


Tollhouse: 
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SpE2, SpG2--------- 


SsBososoSoc pee as 


ToE2, ToG---------- 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Topsoil 


Fair: 
loan. 


clay 


clay-- 


clay-- 


Poor: silt 
loam over 
clay; rocky, 


Poor: mostly 
very stony 
fine sandy 
loam. 


Poor: very 
stony loamy 
sand. 


gravelly 
clay and 
clay. 


Poor: gravelly 
clay and 
clay. 


Poor: 1/2 to 
1 1/2 feet 
to rock; 
rocky. 


Poor: sand--- 


Road fill 


Poor: A-6 or 


A-7. 


Poor: A-6 or 
A-7. 


Poor: A-7--- 
A-7--- 


Poor: 


Fair to poor: 
A-4 or A-7. 


Fair to good: 


A-4 or A-1. 
Good--------- 
Poor: A-7--- 
Poor: A-7--- 
Good--------- 
Good--------- 


Degree and kind of limitation for-- 


Road 


Severe: ML 
or CL, A-6 
or A-7. 

Severe: ML 
or CL, A-6 
or A-7. 

Severe: CH, 
A-7. 

Severe: CH, 
A-7. 

Severe: CH, 
A-7; slope. 

Severe: 
slope. 


Severe: 15 
to 30 per- 
cent 
stones. 


Severe: 
A-7. 


CH, 


Severe: CH, 


A-7. 


Severe: 1/2 
to 1 1/2 
feet to 


Water retention structures 


location 


Slight-------- 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 1 to 
3 feet to 
rock; slope. 


Severe: 15 to 
55 percent 
stones; 
slope. 


Severe: very 
rapid per- 
meabi lity; 
slope. 


Moderate: 
slope. 


Severe: 1/2 
to 1 1/2 
feet to 
rock; 
slope. 


Severe: very 
rapid per- 
meability. 


Moderate: ML or 
CL. 

Moderate: ML or 
CL. 

Moderate: CH. 

Moderate: CH. 


Moderate: CH. 


Severe: SM, 
mostly less 
than 35 percent 
fines. 


Severe: GM or 
SM, less than 
35 percent 
fines. 


Moderate: CH. 


CH. 


Moderate: 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SP. 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- 


Soil series and map symbols 


Degree and kind of limitation for-- 


Road 


Water retention structures 


Road fill 


Topsoil 


Visalia: 

VaA-------------------------- Good-------- Good to fair: | Moderate: Moderate: 

j A-2 or A-4. SM or SC, moderate per- 
A-2 or A-4, meability. 
VaB, VaC--------~------------- Good-------- Good to fair: | Moderate: Moderate: 
A-2 or A-4. SM or SC, moderate per- 
A-2 or A-4.: meability; 
| slope. 
VaD-------------------------- Good-------- Good to fair: | Moderate: (Severe: 
| A-2 or A-4. SM or SC, slope. 
A-2 or A-4. 

VbB, VbC--------------------- Fair: grav- Good to fair: | Slight------- Moderate: 
elly sandy A-2 or A-4, moderate per- 
loam over | meability; 
gravelly slope. 
loam. 

Vista: | 

VsC, VsD--------------------- Fair: 2 to 4 | Good--------- Moderate: Severe: 

feet to rock. 2 to 4 moderately 
feet to rapid per- 
rock. meability. 

VsD2------------------------- Fair: 1 1/2 Good--------- Moderate: Severe: 
to 3 1/2 | 1 1/2 to moderately 
feet to 3 1/2 feet rapid per- 
rock. to rock. meability. 

VsE, VSE2, VsG--------------- Fair: 1 1/2 Good--------- Severe: Severe: 
to 3 1/2 feet slope. moderately 

| to rock. rapid per- 
meability; 
slope, 

VvD-------------------------- Fair: 1 1/2 Good--------- Moderate: Severe: 
to 3 feet to 1 1/2 to moderately 
rock; rocky. 3 feet to rapid per- 

rock, meability; 
slope. 

VvE-------------------------- Fair: 1 1/2 Good--------- Severe: Severe: 
to 3 feet Slope. moderately 
to rock. rapid per- 

meability; 
slope. 

VvG-------------------------- Fair 1 1/2 Good--------- Severe: Severe: 
to 2 1/2 Slope. moderately 
feet to rock. rapid per- 

meability; 
slope. 
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location 
Floor 


Embankment 

Severe: SC or SM, 
30 to 40 percent 
fines. 

Severe: SC or SM, 
30 to 40 percent 
fines. 

Severe: SC or SM, 
30 to 40 percent 
fines. 

Severe: SC or SM, 


less than 35 
percent fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 


Severe: SM, less 
than 35 percent 
fines. 
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Soi 


1 series and map symbols 


TABLE 16.--ENGINEERING INTERPRETATIONS--Continued 


Suitability for-- Degree and kind of limitation for-- 


Road Water retention structures 
Topsoil Road fill location 


Moderate: ML or 
CL. 


Moderate: 
slope. 


Fair: loam 
over clay 
loam. 


Fair to poor: 
A-4 or A-6. 


Moderate: ML or 
CL. 


Severe: 
slope. 


Fair: loam 
over clay 
loam. 


Fair to poor: 
A-4 or A-6. 


PLATE I 


House and garage, built on a Diablo clay, badly damaged as a result of soil shrinking and swelling. 


472-773 O - 73 - (Pt. 2) - 3 


PLATE II 


Runoff from surrounding soils floods area near Escondido. 


Trailer pad construction showing depth of cut and fill on Diablo-Urban land complex, 


15 to 50 percent slopes. 


PLATE IV 


Contour orchard on Vista coarse sandy loam, 30 to 65 percent slopes. This soil is in 
capability unit VIIe-1 (19). 


Stubble mulch tillage on a Diablo clay. 


—<_ = Caysesrt ee ee ee 


PLATE III 


Steep banks, scarred landscape, and an increasing erosion hazard. Borrow pit for decomposed granite 


in a Vista rocky coarse sandy loam. 


Contour farming of tomatoes on Diablo clay, 9 to 15 percent slopes. Tomatoes are furrow irrigated. 
This soil is in capability unit IIIe-5 (19), 


Road Fill.--The suitability of each soil as susceptibility to frost action are not considered 


a source of excavated material for road subgrade in the ratings. Criteria for rating soils 
is rated good, fair, or poor in table 16. The as a source of road fill are given in table 
extent and accessibility of deposits and the 17. 


TABLE 17.--CRITERIA FOR RATING SOILS AS A SOURCE OF ROAD FILL 


[Frost action is not considered in determining criteria] 


Factors affecting Suitability 


suitability 


AASHO classification-- 


Road Location.--The limitations of each soil of its higher organic-matter content, will be 
for roads and streets that support light traffic removed. The susceptibility to frost action 
are rated slight, moderate, or severe in table is not considered in the ratings. Criteria for 
16. The ratings apply to undisturbed soil, but rating soils for road location are given in 
it is assumed that the surface layer, because table 18. 


TABLE 18.--CRITERIA FOR RATING SOILS FOR ROAD LOCATION 


Factors affecting Limitation 


limitation 


Mi, CH, CL, OL, OH, Pt. 


Unified classification- | SW, SP, GW, GP; SM or GM] ML, SC, GC; SM or GM 
(less than 35 percent (more than 35 percent 


fines). 1/ fines). 1/ 


AASHO classifica- A-4, A-5------------------ 


A-6, A-7, A-8. 


tion. 2/ 
Soil depth------------- than 40 inches----- 20 to 40 inches----------- Less than 20 inches. 
Slope------------------ 9 percent---------- 9 to 15 percent----------- More than 15 percent. 


Seasonal high than 5 feet-------- 3 to 5 feet--------------- Less than 3 feet. 


water table. 


Stones and cobble- than 3 percent----- 3 to 15 percent----------- More than 15 percent. 
stones. 
Rocks------------------ 2 percent---------- 2 to 10 percent----------- More than 10 percent. 
1/ 
Fines less than 0.074 millimeter (200 mesh sieve). 
2/ 


No frost action considered in determining criteria. 
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Water-Retention Structures.--Soil features 
affecting the construction of small water-retention 
structures, such as overnight irrigation storage 
reservoirs, fish ponds, stock-water ponds, recrea- 
tion lakes, and sewage lagoons, are considered in 
establishing limitation ratings for this use. 
Ratings are given for use of the soil as (1) a floor 
for water impoundments and (2) a source of embank- 
ment material. 


stability; the effect of slope on the capacity of 
the site for storage; and the stability and safety 
of the embankment. 

In making these interpretations, it is assumed 
that (1) ratings are based upon undisturbed soil, 
(2) the site location is otherwise suitable for its 
intended use, and (3) the permeability rating for 
the floor is based upon the most restrictive layer 
in the soil profile in an undisturbed state. 


Criteria for rating soils for use as a floor for 
water impoundments are given in table 19. Criteria 
for rating soils for use as embankment material are 
given in table 20. 


Limitations are rated slight, moderate, and se- 
vere. Ratings are based on those soil properties 
that relate to the water tightness of both the im- 
poundment area, or floor, and the embankment 


TABLE 19.--CRITERIA FOR RATING SOILS FOR USE AS A FLOOR FOR WATER IMPOUNDMENT 


Limitation 


than 0.63 inch--- 


Factors affecting 
limitation 
Severe 


Permeability (in./hr.)-- 0.63 inch to 2.0 inches-- | More than 2.0 inches. 


Depth to hard rock------ than 5 feet------ 5 to 3 feet-------------- Less than 3 feet. 


than 2 percent--- | 2 to 9 percent----------- More than 9 percent. 


than 2 percent--- 2 to 15 percent---------- More than 15 percent. 
Coarse fragments 
less than 6 inches in 


diameter. 


than 20 percent-- 20 to 50 percent--------- More than 50 percent. 


Coarse fragments on 
surface, more than 6 
inches in diameter. 


than 3 percent--- | 3 to 15 percent---------- More than 15 percent. 


Unified classification-- CH, CL, SC, GC-------- ML or Mi; GM or SM (more 
than 35 percent 


fines). 1/ 


SW, SP, GW, GP; GM or SM 
(less than 35 percent 
fines); 1/ OL, OH, Pt. 


1/ 


“Fines less than 0.074 millimeter (200 mesh sieve). 


TABLE 20.--CRITERIA FOR RATING SOILS AS A SOURCE OF MATERIAL FOR EMBANKMENTS 


Factors affecting Limitation 
limitation i 


Unified classification- GC, SC, CL------------ CH, MH, ML; GM or SM 


(more than 35 per- 


GP, GW, SP, SW; GM or 
SM (less than 35 
percent fines); 1/ 
OL, OH, Pt. 


cent fines). 1/ 


1/ 


“Fines less than 0.074 millimeter (200 mesh sieve). 
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INTERPRETATIONS FOR FARMING AND RANCHING 


Agriculture is one of the major enterprises in 
the San Diego Area (5). Truck crops, flowers, and 
livestock are the major products. Prime soils 5/ are 
required to maintain the agricultural economy at its 
present level. However, demands for urban or nonfarm 
use of the soils, rising land values, and increasing 
taxes make it increasingly difficult for the farmer 
to stay in business. Intensive farming practices, 
specialized production, and high capital require- 
ments have changed many agricultural units from the 
small family-size farm to a factorylike operation. 
In addition, the rapid expansion of urban develop- 
ment is forcing agriculture into new areas. 

In locating new farm sites, farmers are faced 
with many decisions. The suitability of the soils 
is the major factor to be considered. Equipped 
with soil information and proper interpretations, 
farmers and those who work with farmers can locate 
and determine what crop is best suited to a partic- 
ular area. Detailed onsite investigations are 
needed at specific locations. Also essential in 
effective long-range planning is locating areas 
where not only the soils but also the climate and 
topography are suited to agricultural development. 

Information provided by the interpretations in 
this part of the survey will aid in locating the 
best agricultural lands. 

The suitability of the soils for five major crops 
and criteria considered in determining the suita- 
bility ratings shown in table 21 are explained in 
the pages that follow. Also explained are the 
Storie index ratings, which are shown in the Guide 
to Mapping Units. In addition, this part of the 
survey defines the capability classification used by 
the Soil Conservation Service, in which the soils 
are grouped according to their suitability for 
crops. It describes land resource areas and sug- 
gests use and management of the soils of the San 
Diego Area by capability unit. It also describes 
the management needed for specified crops, shows 
estimates of yields of these crops, table 22, and 
describes range management by range sites. 


Land Resource Areas 


Land resource units are broad geographic areas, 
generally several thousand acres in extent, that 
are characterized by particular patterns of soil, 
including slope and erosion, and by climate, water 
resources, land use, and type of farming (3). The 
48 conterminous States in the nation have been 
divided into 156 land resource areas. The San Diego 
Area lies within resource areas 19, 20, and 30. 
Area 19 is on the Coastal Plains and in the Foot- 
hills and interior valleys, area 20 is in the Moun- 
tains, and area 30 is in the Desert. These physi- 
ographic areas are shown on the general soil map. 


5/ 

“prime soils, as defined in the Land Conserva- 
tion Act of 1965 of the California State Legislature, 
are soils that are in capability classes I and II or 
produce $200 or more gross annual income 3 years out 
of 5. 


Land Resource Area 19.--This area includes the 
Coastal Plains and the interior valleys in the Foot- 
hills. The dominant topographic features are gently 
sloping to undulating marine terraces, rolling up- 
lands, smooth to rocky hills, canyons, and rela- 
tively narrow, winding valleys. All rivers and 
streams flow into the Pacific Ocean. The vegetation 
consists of coastal chaparral and grasses. Oaks 
grow in the valleys. Elevations range from sea 
level to 2,000 feet. Rainfall ranges from 10 inches 
along the coast to 18 inches inland. The only 
precipitation is gentle rain in winter and early 
in spring. The frost-free period ranges from 230 
to 360 days. Frosts are light and infrequent. 

The major limiting factors are steep slopes, 
shallow soils, claypans, stones, and rock outcrops. 

In establishing the capability classification for 
land resource area 19, it is assumed that-- 


Irrigation water is available for all irrigable 
soils. In some places the water supply is 
salty enough so that drainage and leaching 
are required for crops that are highly sensi- 
tive to salts. Rainfall is adequate for 
leaching so that most crops are not damaged 
by accumulation of salts. 

The major crops are grown commercially. Frost- 
tolerant flowers and truck crops are grown in 
winter; frost-sensitive perennial crops, cit- 
rus, and avocados are grown in locations that 
have good air drainage. 


Land Resource Area 20.--This area is the South- 
ern California Mountains, known as the peninsular 
range. The topography is dominantly steep and very 
steep, but there are small drainage meadows and nar- 
row and broad mountain valleys. Most of the very 
steep slopes are on the sides of young, V-shaped 
river valleys. The vegetation consists of chapar- 
ral, trees, and grasses. Elevations range from 
2,000 to about 6,000 feet. The precipitation is 
more than 20 inches; at the highest elevations it is 
more than 40 inches. Rain falls mostly in winter 
and spring; summer thunderstorms occur infrequently 
at higher elevations. The frost-free period ranges 
from 140 to 260 days. 

The major limiting factors are steep slopes, 
shallow soils, low temperatures, stones, and cobble- 
stones. 

In establishing the capability classification for 
land resource area 20, it is assumed that-- 


Irrigation water generally is not available; 
the water supply within this area is limited. 
Some water is used locally for irrigating 
orchards. The principal source of moisture 
for crops is rainfall and snowfall in winter 
and early in spring. 

Pears and apples are the major crops. Most of 
the acreage is rangeland and woodland. 


Land Resource Area 30.--This area is the Sonoran 
Basin and Range. It includes most of the eastern 
and northeastern third of the San Diego Area. It 
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TABLE 21.--CROP SUITABILITY 


the specified 
specified crop. 
to hard rock, 
one crop is 


[Only arable soils are listed. Dashes indicate that the soil is poorly suited or not suited to 
crop. Numerals indicate soil properties or qualities that adversely affect suitability for a 
Numeral 1 refers to slope; 2 to surface layer texture; 7 to permeability rate; and 9 to depth 
or a hardpan, or any layer that restricts permeability. A soil rated as good or fair for any 

classified as agricultural land] 


Map Soil Avocados Citrus | Truck crops | Tomatoes Flowers 

symbol 

AtC Altamont clay, 5 to 9 percent slopes~--------- | --------- |-------- | ----------~ Good----- | ~------ 

AtD Altamont clay, 9 to 15 percent slopes--------- | --------- |-------- | ---------- Fair l--- | ------- 

AtD2 Altamont clay, 9 to 15 percent slopes, sj. renner |-------- | ---------- Fair l--- | ------- 
eroded. 

AtE Altamont clay, 15 to 30 percent slopes-------- | -------- j-------- | ---------- Fair l--- | ------- 

AtE2 Altamont clay, 15 to 30 percent slopes, J <-------- ļ|-------- | ---------~ Fair l--- | ------- 
eroded. 

AuC Anderson very gravelly sandy loam, 5 to 9 Good---- |Good---- | ---------- | ----=---- | ------- 
percent slopes. 

AuF Anderson very gravelly sandy loam, 9 to 45 Good---- ļ|-------- | ---------- | ---7------ | ------- 
percent slopes. 

AvC Arlington coarse sandy loam, 2 to 9 percent [| -------- |[-------- Fair 7---- Fair 2--- | Good 
slopes. 

AwC Auld clay, 5 to 9 percent slopes-------------- | -------- |-------- | ------~---- Good----- | ------- 

AwD Auld clay, 9 to 15 percent slopes---~---------- | -------- |=------- | -=-------- Fair l--- | ------ = 

BeE Blasingame loam, 9 to 30 percent slopes------- | -------- Fair l-- | ---------- | --------- | ------- 

BgE Blasingame stony loam, 9 to 30 percent ~~ | -------- Fair l-- | ---------- | --------- | ------- 
slopes. 

B1C Bonsall sandy loam, 2 to 9 percent slopes----- | -------- ļ|--------| ---------- | ~--------- Fair 9. 

B1C2 Bonsall sandy loam, 2 to 9 percent slopes, — | ==------- |--------] ---------- | --------- Fair 9 
eroded. 

B1D2 Bonsall sandy loam, 9 to 15 percent slopes, = | -------- ļ|--------| ---------- | --------- Fair 9 
eroded, 

BmC Bonsall sandy loam, thick surface, 2 to 9 = | -------- Fair 7-- | ---------- Fair 2--- | Good 
percent slopes. 

BnB Bonsall-Fallbrook sandy loams, 2 to5 = ~~ | ~-------- Fair 7--| ---------- Fair 2---]| Fair 9. 
percent slopes. 

BsC Bosanko clay, 2 to 9 percent slopes~--------- | -------- Fair 7--| ---------- Good~----- | ------- 

BsD Bosanko clay, 9 to 15 percent slopes--~------- | -------- |--------| ---------- Fair le-- | ------- 

BSE Bosanko clay, 15 to 30 percent slopes-------- | -------- |--------]| ---------- Fait Lee |) 2senses 

BtC Bosanko stony clay, 5 to 9 percent slopes---- | -------- Fair 7--| ------crr- a a a ] cence 

CbB Carlsbad gravelly loamy sand, 2 to 5 percent | -~------ Fair 9--| Good------ | --------- Good 
slopes. 

CbC Carlsbad gravelly loamy sand, 5 to 9 percent | -------- Fair 9--| Fair l---- | --------- Good 
slopes. 

CbD Carlsbad gravelly loamy sand, 9 to 15 = | -------- Fair Q--| -~-------- | --------- Fair 1 
percent slopes. 

CbE Carlsbad gravelly loamy sand, 15 to 30 = | -------- Fair lsp oSe4-sse-s.| Arendus | Seoces 
percent slopes. 

cfB Chesterton fine sandy loam, 2 to 5 percent = j| -------- | -------- Fair 7---- Fair 2-- Good 
slopes. 

cfc Chesterton fine sandy loam, 5 to 9 percent | -------- | -------- Fair 7---- Fair 2-- Good 
slopes. 

Cf£D2 Chesterton fine sandy loam, 9 to 15 percent | =---7----- | ----~7---| ---~------ Fair l-- Fair 1 
slopes, eroded. 

ChA Chino fine sandy loam, 0 to 2 percent = | -------- Good----| Fair 7---- | Fair 2-- | Good 
slopes. 

ChB Chino fine sandy loam, 2 to 5 percent = = | -------- Good----| Fair 7---- Fair 2-- Good 
slopes. 

C1D2 Cieneba coarse sandy loam, 5 to 15 percent Fair 9-- } --------| ---------- | --+------ Fair 9 
slopes, eroded. 

C1l1E2 Cieneba coarse sandy loam, 15 to 30 percent Fair 9z sss---24) cenna a RaRa ae 


slopes, eroded. 


See footnotes at end of table. 
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Map 
symbol 
C1G2 
CnE2 
CnG2 


Co 
CsB 


CsC 
CsD 
DaC 
DaD 
DaE 
DaE2 
EdC 
EsC 
EsD2 
ESE2 
EvC 
FaB 
FaC 
FaC2 
FaD2 
FaE2 
FaE3 
FeC 
FeE 
FeE2 
FvD 
FvE 
GoA 
GrA 
GrB 
Grc 


GrD 


HrC 


Cieneba coarse sandy loam, 30 


slopes, 
Cieneba-Fa 
percent 
Cieneba-Fa 
percent 
Clayey all 
Corralitos 
slopes. 
Corralitos 
slopes. 
Corralitos 
slopes. 


TABLE 


Soil 


to 65 percent 
eroded. 

llbrook rocky sandy 
slopes, eroded. 
llbrook rocky sandy 
slopes, eroded. 
uvial land------------------------- 

loamy sand, 0 to 5 percent 


loams, 9 to 30 


loams, 30 to 65 


loamy sand, 5 to 9 percent 


loamy sand, 9 to 15 percent 


Diablo clay, 2 to 9 percent slopes----------- 
Diablo clay, 9 to 15 percent slopes---------- 
Diablo clay, 15 to 30 percent slopes--------- 
Diablo clay, 15 to 30 percent slopes, 


eroded. 

Elder shaly fine sandy loam, 2 to 9 percent 
slopes. 

Escondido very fine sandy loam, 5 to 9 
percent slopes. 

Escondido very fine sandy loam, 9 to 15 
percent slopes, eroded. 

Escondido very fine sandy loam, 15 to 30 
percent slopes, eroded. 

Escondido very fine sandy loam, deep, 5 to 9 
percent slopes. 

Fallbrook sandy loam, 2 to 5 percent slopes-- 

Fallbrook sandy loam, 5 to 9 percent slopes-- 

Fallbrook sandy loam, 5 to 9 percent slopes, 
eroded. 

Fallbrook sandy loam, 9 to 15 percent slopes, 
eroded. 

Fallbrook sandy loam, 15 to 30 percent 
slopes, eroded. 

Fallbrook sandy loam, 9 to 30 percent 
slopes, severely eroded. 

Fallbrook rocky sandy loam, 5 to 9 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 
percent slopes. 

Fallbrook rocky sandy loam, 9 to 30 
percent slopes, eroded. 

Fallbrook-Vista sandy loams, 9 to 15 
percent slopes. 

Fallbrook- Vista sandy loams, 15 to 30 
percent slopes. 

Grangeville fine sandy loam, 0 to 2 
percent slopes. 

Greenfield sandy loam, 0 to 2 percent 
slopes. 

Greenfield sandy loam, 2 to 5 percent 
slopes. 

Greenfield sandy loam, 5 to 9 percent 
slopes. 

Greenfield sandy loam, 9 to 15 percent 
slopes. 

Huerhuero loam. 2 to 9 percent slopes------- 


See footnotes at end of table. 


Avocados 


Fair 9-- 
Fair 9-- 


Fair 9-- 


Good---- 


Good---- 


Good---- 


Good---- 


Good---- 


Good---- 


Good---- 


21.--CROP SUITABILITY--Continued 


Citrus 


Good---- 


Good---- 


Good---- 


Good---- 
Fair 9-- 
Fair 9-- 
Fair 9-- 
Good---- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 7-- 
Fair 9-- 
Fair l-- 
Good---- 
Good---- 


Good---- 


Good---- 


Truck crops 


Fair 


Fair 7--- 


Tomatoes 


Good---- 
Fair 2-- 
Fair l-- 
Fair l-- 
Fair 
Fair 


Fair 


Fair 2-- 


Good---- 


Flowers 


were ees 
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Map Soil Avocados Citrus Truck crops Tomatoes Flowers 

symbol 

Hrc2 Huerhuero loam, 5 to 9 percent slopes, = | ------- | -------- Fair 7---- Good------ Fair 2 
eroded, j 

HrD Huerhuero loam, 9 to 15 percent slopes------- | ------- | --------ļ] ---------- Fair l--- | Fair 2. 

Hr D2 Huerhuero loam, 9 to 15 percent slopes, | ------- | --------ļ| ---------- Fair l--- | Fair 2. 
eroded. 

LeC Las Flores loamy fine sand, 2 to 9 percent | ------- | -------- Fair 7---~ | --------- Good 
slopes. 

LeCc2 Las Flores loamy fine sand, 5 to 9 percent | ------- | -------- Fair 7---- | --------- Good 
slopes, eroded. 

LeD Las Flores loamy fine sand, 9 to 15 percent | ------~ | --------ļ]| ---------- | --------- Fair 1 
slopes. 

LebD2 Las Flores loamy fine sand, 9 to 15 percent | ------- | --------| ---------- | --------- Fair 1 
slopes, eroded. 

LpB Las Posas fine sandy loam, 2 to 5 percent | ------- Fair 7--]| Fair 7---- Fair 2---| Good 
slopes, 

Lpc Las Posas fine sandy loam, 5 to 9 percent $j ------- Fair 7--| Fair 7---- Fair 2---| Good 
slopes. 

Lpc2 Las Posas fine sandy loam, 5 to 9 percent | ------- Fair 7--| Fair 7---- Fair 2---| Good 
slopes, eroded. 

LpD2 Las Posas fine sandy loam, 9 to 15 percent | ------- Fair 7--| ---------- Fair 2---| Fair 1 
slopes, eroded. 

LpE2 Las Posas fine sandy loam, 15 to 30 percent | ------- Fair 7-- | ---------- | ---------| ------- 
slopes, eroded. 

M1C Marina loamy coarse sand, 2 to 9 percent Good--- Good---- | Fair l---- | --------- Good 

| slopes. 
MIE Marina loamy coarse sand, 9 to 30 percent Good--- Fair l--| ---------- | ---------ļ| ------- 
| slopes. 

Ohc Olivenhain cobbly loam, 2 to 9 percent = = | ------- Fair 774| (peas seress) ase ae ease j eee Sree 
slopes. 

OhE | Olivenhain cobbly loam, 9 to 30 percent | ------- Fair 7--| ---------- | ---------j]| ------- 
slopes. 

PeA Placentia sandy loam, 0 to 2 percent —— | =-=------ | --------| ---------- Fair 9---| Good 
slopes. 

PeC Placentia sandy loam, 2 to 9 percent 2 Jo =------ | --------]| ---------- Fair 9---} Good 
slopes. 

PeC2 Placentia sandy loam, 5 to 9 percent —-— J =------ | --------j| ---------- Fair 9---| Good 
slopes, eroded. 

PeD2 Placentia sandy loam, 9 to 15 percent |{ ==------ | --------ļ]| ---------- Fair 9---| Fair 1 
slopes, eroded. 

PfA Placentia sandy loam, thick surface, 0 to — | =------ | --------ļ| ---------- Fair 9---| Good 
2 percent slopes. 

PEC Placentia sandy loam, thick surface, 2 to 9 | ------- | --------| ---------- Fair 9---| Good 
percent slopes. 

RaA Ramona sandy loam, O to 2 percent slopes-----| ------- Fair 7--| Fair 7---- Fair 2---| Good 

RaB Ramona sandy loam, 2 to 5 percent slopes-----j| ------- Fair 7--| Fair 7---- Fair 2---| Good 

Rac Ramona sandy loam, 5 to 9 percent slopes-----| ------- Fair 7--| Fair 7---- Fair 2---| Good, 

Rac2 Ramona sandy loam, 5 to 9 percent slopes, | <------- Fair 7--| Fair 7---- Fair 2---| Good 
eroded. 

RaD2 Ramona sandy loam, 9 to 15 percent slopes, | ------- Fair 7--| ---------- Fair 2---| Fair 1 
eroded. 

ReD Ramona gravelly sandy loam, 9 to 15 percent | -----~-- Fair 7--| ---------- Fair 2---} Fair 1. 
slopes. 

RcE Ramona gravelly sandy loam, 15 to 30 = | ------- Fair Je-| ----------| ---------| ----7--- 
percent slopes. 

RkA Reiff fine sandy loam, O to 2 percent Good--- Good----| Good------ Fair 2---| Good. 
slopes. 

RkB Reiff fine sandy loam, 2 to 5 percent Good--- Good----| Good------ Fair 2---| Good 


TABLE 21.--CROP SUITABILITY--Continued 


slopes. 


See footnotes at end of table. 
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Map Soil 

symbol 

RkC Reiff fine sandy loam, 5 to 9 percent 
slopes. 

SbA Salinas clay loam, 0 to 2 percent slopes 

SbC Salinas clay loam, 2 to 9 percent slopes 

ScA Salinas clay, 0 to 2 percent slopes 

ScB Salinas clay, 2 to 5 percent slopes 

SsE Soboba stony loamy sand, 9 to 30 percent 
slopes. 

SuA Stockpen gravelly clay loam, 0 to 2 percent 
slopes. 

SuB Stockpen gravelly clay loam, 2 to 5 percent 
slopes. 

TuB Tujunga sand, 0 to 5 percent slopes 

VaA Visalia sandy loam, O to 2 percent slopes---- 

VaB Visalia sandy loam, 2 to 5 percent slopes---- 

Vac Visalia sandy loam, 5 to 9 percent slopes---- 

VaD Visalia sandy loam, 9 to 15 percent slopes--- 

VbB Visalia gravelly sandy loam, 2 to 5 percent 
slopes. 

VbC Visalia gravelly sandy loam, 5 to 9 percent 
slopes. 

VsC Vista coarse sandy loam, 5 to 9 percent 
slopes. 

VsD Vista coarse sandy loam, 9 to 15 percent 
slopes. 

VsD2 Vista coarse sandy loam, 9 to 15 percent 
slopes, eroded. 

VsE Vista coarse sandy loam, 15 to 30 percent 
slopes. 

VsE2 Vista coarse sandy loam, 15 to 30 percent 
slopes, eroded. 

VsG Vista coarse sandy loam, 30 to 65 percent 
slopes. 

VvD Vista rocky coarse sandy loam, 5 to 15 
percent slopes. 

VvE Vista rocky coarse sandy loam, 15 to 30 
percent slopes. 

VvG Vista rocky coarse sandy loam, 30 to 65 
percent slopes. 

WmB Wyman loam, 2 to 5 

WmC Wyman loam, 5 to 9 

WmD Wyman loam, 9 to 

1/ 
Soil is deep enough to justify a rating of fair. 
2/ 


TABLE 21.--CROP SUITABILITY--Continued 


Good---- 
Good---- 
Good---- 
Good---- 
Good---- 


Permeability can be improved by ripping the subsoil, thus justifying 


Truck crops} Tomatoes 


Fair i-- Fair 2-- 
Fair 2-- Good---- 
Faiz 2-- Good---- 
Secse<s Good---- 
coceerc- Good---- 
Fair 7-- Good---- 
Fair 7-- Good---- 
Fair 2-- | -------- 
Good---- Fair 2-- 
Good---- Fair 2-- 
Fair l-- Fair 2-- 
SeSsres5 Fair 2-- 
Good---- Fair 2-- 
Fair l-- Fair 2-- 
Fair l-- Fair 2-- 
samima Fair 2-- 
See SSS Fair 2-- 
Fair 7-- Fair 2-- 
Fair 7-- Fair 2-- 
Socsss5s Fair 2-- 


a rating of fair. 


Flowers 
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TABLE 22.--AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS 


{Dashes indicate the crop is not suited to or is not commonly grown on the soil specified. 
are collected yields. 


Soil 


Altamont clay, 5 to 9 percent 
slopes--~------------------------- 


Altamont clay, 9 to 15 percent 
slopes, eroded------------------- 
Altamont clay, 15 to 30 percent 


Altamont clay, 15 to 30 percent 
slopes, eroded------------------- 
Anderson very gravelly sandy loam, 

5 to 9 percent slopes------------ 
Anderson very gravelly sandy loam, 

9 to 45 percent slopes---------- 
Arlington coarse sandy loam, 

2 to 9 percent slopes------------ 
Auld clay, 5 to 9 percent slopes--- 
Auld clay, 9 to 15 percent slopes-- 
Blasingame loam, 9 to 30 percent 

slopes--------------------------- 
Blasingame stony loam, 9 to 30 

percent slopes------------------- 
Bonsali sandy loam, 2 to 9 percent 
slopes--------------------------- 
Bonsall sandy loam, 2 to 9 percent 

Slopes, eroded---~----------------- 
Bonsall sandy loam, 9 to 15 percent 

Slopes, eroded------------------- 
Bonsall sandy loam, thick surface, 

2 to 9 percent slopes------------ 
Bonsall-Fallbrook sandy loams, 2 

to 5 percent slopes-------------- 
Bosanko clay, 2 to 9 percent 

slopes--------------------------- 


slopes--------------------------- 
slopes--------------------------- 


slopes--------------------------- 
Carlsbad gravelly loamy sand, 2 to 
5 percent slopes----------------- 
Carlsbad gravelly loamy sand, 5 to 
9 percent slopes----------------- 
Carlsbad gravelly loamy sand, 9 to 
15 percent slopes---------------- 
Carlsbad gravelly loamy sand, 15 
to 30 percent slopes------------- 
Chesterton fine sandy loam, 2 to 5 
percent slopes----- ------------- 
Chesterton fine sandy loam, 5 to 9 
percent slopes------------------- 


See footnote at end of table. 
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Tons 


12. 


12. 


7 


7 


All other figures are estimated yields] 


Tons 


Tons 


15.0 


-_ 


-m m 


12.0 


12.0 


Irrigated crops 


Tons 


11.6 


14.5 


10.9 


Tons 


24.3 


21.6 
24.3 


- = = 


24.3 


24.3 


Underscored figures 


Dozen 


spikes 


3,656 


2,925 
2,925 
2,925 
3,656 


2,925 


3,656 
3,656 
3,290 
3,656 


3,656 


Barley 
(dry farmed) 


Tons 


TABLE 22.--AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS--Continued 


Irrigated crops 


Soil 
Barley 
Tomatoes Avocados Oranges | Lemons Celery | Gladioli ((dryfarmed) 


Tons Tons Tons Tons Tons Dozen Tons 


spikes 


Chesterton fine sandy loam, 9 to 

15 percent slopes, eroded-------- 11.1 ---- eee eS 18.9 3,473 0.8 
Chino fine sandy loam, 0 to 2 

percent slopes------------------- 14.2 ---- 15.0 14.5 24.3 3,837 1.0 
Chino fine sandy loam, 2 to 5 

percent slopes------------------- 14.2 ---- 15.0 14.5 24.3 3,837 a7 
Chino silt loam, saline, 0 to 2 

percent slopes------------------- ---- ---- ---- ---- ---- ---- as) 
Cieneba coarse sandy loam, 5 to 15 

percent slopes, eroded----------- ---- 2.8 ---- ---- ~--- 3,250 ---- 
Cieneba coarse sandy loam, 15 to 

30 percent slopes, eroded-------- ---- 2.8 ---- ---- ---- ---- ---- 
Cieneba-Fallbrook rocky sandy loams, 

9 to 30 percent slopes, eroded--- ---- 2.8 10.5 10.1 ---- ---- ---- 
Cieneba-Fallbrook rocky sandy loams, 

30 to 65 percent slopes, eroded-- ---- 2.8 ---- ---- ---- ---- ---- 
Clayey alluvial land--------------- 17.4 ---- ---- ---- | 27.0 ---- 1.0 
Corralitos loamy sand, 0 to 5 

percent slopes------------------- ---- 3.5 15.0 14.5 24.3 3,839 ---- 
Corralitos loamy sand, 5 to 9 

percent slopes------------------- ---- 3.5 15.0 14.5 24.3 3,839 ---- 
Corralitos loamy sand, 9 to 15 

percent slopeS------------------- ---- 3.5 _ 15.0 14.5 ~--- 3,656 .---- 
Diablo clay, 2 to 9 percent slopes-- 17.5 ---- ---- ---- 27.0 ---- 1.4 
Diablo clay, 9 to 15 percent 

slopes---------------------------+- 15.8 eee Sse HO asd EA saia 1 


slopes--------------------------- 14.2 ---- ---- ---- ---- ---- 1.4 
Diablo clay, 15 to 30 percent 

slopes, eroded-------------------- 11.1 ---- ---- ---- ---- ---- 1.0 
Elder shaly fine sandy loam, 2 to 9 

percent slopes-------------------- 14.2 ---- Baas ---- 24.3 3,656 1.0 
Escondido very fine sandy loam, 5 

to 9 percent slopes--------------- 14.2 ---- 8.3 11.6 24.3 3,656 -8 
Escondido very fine sandy loam, 9 

to 15 percent slopes, eroded----- 14.2 ---- 12.0 11.6 ---- 3,290 1.0 
Escondido very fine sandy loam, 15 

to 30 percent slopes, eroded------ ---- ---- 12.0 11.6 ---- ---- ---- 
Escondido very fine sandy loam, 

deep, 5 to 9 percent slopes------ 14.2 2.8 15.0 14.5 24.3 3,656 1.0 
Fallbrook sandy loam, 2 to 5 

percent slopes----------~-------- 14.2 3.5 15.0 14.5 18.9 3,656 1.0 
Fallbrook sandy loam, 5 tọ 9 

percent slopes------------------- 14.2 3.5 11.0 14.5 18.9 3,656 6 
Fallbrook sandy loam, 5 to 9 

percent slopes, eroded----------- ---- 3.5 15.0 14.5 17.5 3,656 1.0 
Fallbrook sandy loam, 9 to 15 

percent slopes, eroded----------- ---- 3.5 15.0 14.5 ---- 3,290 .9 
Fallbrook sandy loam, 15 to 30 

percent slopes, eroded---------- ---- 
Fallbrook sandy loam, 9 to 30 

percent slopes, severely eroded--- ---- 2.6 11.2 10.9 ---- ---- ---- 
Fallbrook rocky sandy loam, 5 to 9 

percent slopes----~---------~------- ---- 3.5 13.5 13.0 ---- mss === 


N 
o0 
— 
Ww 
v 
(= 
A 


3 aS sauna Palen 


See footnote at end of table. 
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TABLE 22.--AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS--Continued 


Irrigated crops 


Barley 
Tomatoes Celery | Gladioli |(dryfarmed) 


Tons Tons Tons Tons Tons Dozen Tons 


spikes 


Fallbrook rocky sandy loam, 9 to 30 

percent slopes------------------ ---- 3.5 13.5 13.0 ---- ---- ---- 
Fallbrook rocky sandy loam, 9 to 30 

percent slopes, eroded----------- Faa 3.0 13.5 13.0 ---- ease aah 
Fallbrook-Vista sandy loams, 9 to 

15 percent slopes---------------- 12.7 3.5 15.0 14.5 Sss 3,290 .9 
Fallbrook-Vista sandy loams, 15 to 

30 percent slopes---------------- =at 3.5 
Grangeville fine sandy loam, 0 to 

2 percent slopes----------------- 14.2 ---- 
Greenfield sandy loam, 0 to 2 


| 15.0 14.5 Does ee ARA 
percent slopes------------------- 14.2 1/3.3 | 1/15.0 1/14.5 24.3 3,656 1. 

I 

| 

| 


peers Jee 24.3 3,656 


Greenfield sandy loam, 2 to 5 

percent slopes------------------- 14.2 1/3.3 
Greenfield sandy loam, 5 to 9 7 

percent slopes------------------- 14.2 1/35 
Greenfield sandy loam, 9 to 15 

percent slopes------------------- 14.2 
Huerhuero loam, 2 to 9 percent 

slopes-~----~-------------------- 22.5 
Huerhuero loam, 5 to 9 percent 

slopes, eroded------------------- 20.0 ---- ---- ---- 27.0 3,473 1.0 
Huerhuero loam, 9 to 15 percent 

slopes--------------------------- 14.2 ---- ---- ---- 21.6 3,290 1.0 
Huerhuero loam, 9 to 15 percent 

slopes, eroded------------------- 14.2 ---- ---- ---- SSos 3,107 1.0 
Kitchen Creek loamy coarse sand, 

5 to 9 percent slopes------------ =s== ---- ---- ---- =a- toa 8 
Kitchen Creek loamy coarse sand, 

9 to 15 percent slopes, eroded--- ---- ---- ---- ---- ---- ---- 8 
Las Flores loamy fine sand, 2 to 9 

percent slopes------------------- ---- ---- ---- ---- 27.0 3,656 1.0 
Las Flores loamy fine sand, 5 to 9 

percent slopes, eroded---------- ---- ---- ---- ---- 27.0 3,656 1.0 
Las Flores loamy fine sand, 9 to 15 

percent slopes------------------ ---- ---- ---- ---- 24.3 3,473 1.0 
Las Flores loamy fine sand, 9 to 15 

percent slopes, eroded----------- ---- ---- ---- ---- 21.6 3,290 1.0 
Las Posas fine sandy loam, 2 to 5 

percent slopes------------------- 14.2 ---- 15.0 14.5 24.3 3,656 1.0 
Las Posas fine sandy loam, 5 to 9 

percent slopes------------------- 14.2 ---- 8.3 14.5 24.3 3,656 
Las Posas fine sandy loam, 5 to 9 

percent slopes, eroded----------- 14.2 ---- 15.0 14.5 21.6 3,473 1. 
Las Posas fine sandy loam, 9 to 15 

percent slopes, eroded----------- 14.2 ---- 15.0 14.5 18.9 3,290 ---- 
Las Posas fine sandy loam, 15 to 30 

percent slopes, eroded---------- Iras ---- 13.5 13.0 ---- Jri iaa 
Linne clay loam, 9 to 30 percent 

slopes--------------------------- ---- ---- ---- ---- ---- ---- 1.1 
Marina loamy coarse sand, 2 to 9 

percent slopes------------------- ---- 3.5 13.5 13.0 21.6 3,656 E 
Marina loamy coarse sand, 9 to 30 

percent slopes------------------ ---- 3.5 12.0 11.6 16.2 ---- ---- 


1/12.4  |1/14.5 24.3 3,656 
1/15.0 |1/14.5 21.6 3,656 1. 
3.3 15.0 14.5 18.9 3,290 9 


hass me dtas 26.0 3,473 1.0 


See footnote at end of table. 
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TABLE 22.--AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS--Continued 


Irrigated crops 


Avocados | Oranges Lemons 


Tomatoes 
Tons 


Mottsville loamy coarse sand, 2 to 9 
percent slopes------------------- 
Olivenhain cobbly loam, 2 to 9 
percent slopesS------------------- 
Olivenhain cobbly loam, 9 to 30 
percent slopes------------------- 
Placentia sandy loam, 0 to 2 
percent 
Placentia sandy loam, 2 to 9 


Nn 
— 
io) 
no) 
oO 
n 
' 
t 
i) 
1 
' 
J 
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1 
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1 
p= 
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oO 


| 

percent slopes------------------- 15.8 ---- ---- ---- ---- 3,656 4 
Placentia sandy loam, 5 to 9 ~~ 

percent slopes, eroded----------- 15.8 ---- ---- ---- ---- 3,656 1.0 
Placentia sandy loam, 9 to 15 

percent slopes, eroded----------- 14.2 ---- ---- ---- ---- 3,290 1.0 
Placentia sandy loam, thick surface, | 

0 to 2 percent slopes------------ | 15.8 ---- ---- ---- ---- 3,656 1.0 
Placentia sandy loam, thick-surface, | 

2 to 9 percent slopes------------ 15.8 ---- ---- ---- sese j] 3,656 1.0 
Ramona sandy loam, 0 to 2 percent | 

s lopes--------------------------- 15.8 ---- 1/13.5 1/13.0 ---- 3,656 -9 
Ramona sandy loam, 2 to 5 percent 

S lopeS --~--~--------<----- 2-2-2 15.8 |  ---- 1/11.4 1/13.0 ---- 3,656 .8 
Ramona sandy loam, 5 to 9 percent a We a 

slopesS--------------------------- 15.8 ---- 1/12.6 1/13.0 ---- 3,656 ¿5 
Ramona sandy loam, 5 to 9 percent ~ T 

slopes, eroded------------------- 15.8 ---- 1/15.8 1/13.0 ---- 3,473 1.0 
Ramona sandy loam, 9 to 15 percent ~ ~ 

slopes, eroded------------------- 14.2 ---- | 13.5 13.0 ---- 3,290 9 
Ramona gravelly sandy loam, 9 to 15 

percent slopes------------------- 14.2 ---- 13.5 13.0 ---- 3,290 .9 
Ramona gravelly sandy loam, 15 to j 

30 percent slopes---------------- sere ree 12.0 11.6 ---- | ---- sais 
Reiff fine sandy loam, 0 to 2 | 

percent slopes------------------- 15.8 1/3.5 ! 1/15.0 1/14.5 24.3 3,837 1.0 
Reiff fine sandy loam, 2 to 5 pi 

percent slopes------------------- 15.8 1/3.5 1/15.0 1/14.5 24.3 3,837 1.0 
Reiff fine sandy loam, 5 to 9 

percent slopes------------------- 15.8 1/3.5 1/15.0 1/14.5 21.6 3,837 1.0 
Salinas clay loam, 0 to 2 percent > 7 j 

slopes--------------------------- 17.4 ---- 13.5 13.0 29.7 3,290 1.0 
Salinas clay loam, 2 to 9 percent 

slopeS--------------------------- 17.4 ---- 13.8 19.1 29.7 3,290 1.0 
Salinas clay, 0 to 2 percent slopes- 16.4 ---- ---- ---- ---- ---- 1.5 
Salinas clay, 2 to 5 percent slopes- 16.4 ---- ---- ---- ---- ---- 1. 
Soboba stony loamy sand, 9 to 30 

percent slopes------------------- ---- 3.7 ---- ---- ---- ---- ---- 
Stockpen gravelly clay loam, 0 to 

2 percent slopes----------------- 15.0 ---- ---- ---- 28.5 3,290 ---- 
Stockpen gravelly clay loam, 2 to 5 a 

percent slopes------------------- 12.0 ---- ---- ---- 26.0 3,290 ---- 
Tujunga sand, 0 to 5 percent me 

slopeS--------------------------- ---- 1/3.5 ---- ---- 30.0 3,473 ---- 
Visalia sandy loam, 0 to 2 percent = ae 

slopes--------------------------- 20.0 1/3.5 1/15.0 1/14.5 27.0 3,656 1.0 
See footnote at end of table. 


87 


TABLE 22.--AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS--Continued 


Irrigated crops 


Soil Barley 
Tomatoes Avocados | Oranges Lemons Celery Gladioli \(dryfarmed) 


Tons Tons Tons Tons Tons Dozen Tons 
spikes 

Visalia sandy loam, 2 to 5 percent 

slopes--------------------------- 15.8 1/3.5 1/13.4 1/14.5 3,656 0.7 
Visalia sandy loam, 5 to 9 percent = z 7 

slopes--------------------7=----- 15.8 1/3.5 1/15.0 1/14.5 3,656 1.0 
Visalia sandy loam, 9 to 15 > = 7 

percent slopes------------------- 14.2 3.5 13.5 13.0 3,473 .9 
Visalia gravelly sandy loam, 2 to 

5 percent slopes----------------- ia f 1/35 i 50 14.5 3,656 .9 
Visalia gravelly sandy loam, 5 to 

9 percent slopes---------------- 14.2 1/3.5 | 15.0 14.5 3,656 9 
Vista coarse sandy loam, 5 to 9 oe 

percent slopes------------------ 14.2 3.5 | 13.5 13.0 3,656 1.0 
Vista coarse sandy loam, 9 to 15 | 

percent slopes------------------ TE ey eee a 13.0 3,290 1.0 
Vista coarse sandy loam, 9 to 15 

percent slopes, eroded---------- 14.2 3.5 13.5 ‘13.0 3,107 1.0 
Vista coarse sandy loam, 15 to 30 

percent slopes------------------ ---- 4.3 12.0 11.6 ---- ---- 
Vista coarse sandy loam, 15 to 30 oo 

percent slopes, eroded--------- ---- 3.5 12.0 11.6 wenn ---- 
Vista coarse sandy loam, 30 to 65 

percent slopes----------------- ---- 3.5 ---- ---- ---- ---- 
Vista rocky coarse sandy loam, 

5 to 15 percent slopes--------- ---- 3.5 12.0 11.6 sas pena 
Vista rocky coarse sandy loam, 15 

to 30 percent slopes----------- ---- 3.5 12.0 11.6 ---- -=-- 
Vista rocky coarse sandy loam, 

30 to 65 percent slopes-------- Isis 3.5 ---- ---- ---- ---- 
Wyman loam, 2 to 5 percent 

slopes ------------------------- 14.2 ---- 1/12.0 1/11.6 3,290 1.0 
Wyman loam, 5 to 9 percent B 

slopes------------------------ 14.2 ---- 1/12.3 1/11.6 3,290 ia 
Wyman loam, 9 to 15 percent = Di 

slopes------------------------ 14.2 ---- 12.0 11.6 3,290 1.0 

1/ 


T Frost is likely in winter. 
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extends from Riverside County to the Mexican border. 
It is characterized by many short ranges of nearly 
barren mountains, some older alluvial deposits or 
terrace remnants, and extensive recent alluvial fans 
and desert basins, some of which are saline or 
saline-alkali. Elevations range from 100 to 2,500 
feet. The mean annual precipitation is less than 5 
inches. Much of the precipitation falls during high 
intensity storms, which at times produce local floods 
and little soil moisture. The climate is extremely 
arid. The vegetation is sparse desert shrubs and 
cactus. Some areas have a fair cover of mesquite and 
creosotebush. Temperatures are high in summer, and 
there is a wide fluctuation between the maximum and 
the minimum temperatures. 

The major limiting factors are lack of irrigation 
water, stones, cobblestones, low available water 
holding capacity, low fertility, and the hazard of 
wind erosion. 

In establishing the capability classification in 
land resource area 30, it is assumed that-- 


Because of inadequate rainfall, the soils are 
not suitable for cultivation unless irrigated. 
In most of the area, rainfall is inadequate 
for a sustained yield of any native forage. 
The frost-free season is 210 to 260 days. Po- 
tential evapotranspiration is 40 inches or 
more, and the actual evapotranspiration is 
less than S inches. 

Irrigation water is scarce; it is mainly from 
wells. The Borrego Valley is the only area 
that has an adequate supply of good-quality 
irrigation water. Only a few small tracts 
elsewhere in the resource area are irrigated. 
Water quality varies in amount and composi- 
tion of soluble salts. In places the salts 
content is so high that leaching is required. 

Wind erosion is a continuing problem in some 
parts of this resource area, particularly on 
sandy soils. 

Flooding does not significantly affect manage- 
ment and cropping systems. In some areas, 


TABLE 23.--CRITERIA FOR RATING 


Soil property or 
quality 


No rating 


Depth to hard 
bedrock or 
hardpan. 1/ 


Less than 36 inches----- 


Subsoil permeabil- Less than 0.63 inch----- 


ity (in./hr.). 


Subsoil or substra- 
tum material. 


Clay or clay loam B 
horizon, hardpan, or 
hard rock. 


1/ 
Decomposed granite is not hard bedrock. 
avocados. 


to 60 inches------ 


0.63 inch to 20.0 
inches. 


Sandy loam to sandy 
clay loam B horizon, 
decomposed granite, or 
alluvium. 


however, measures are needed for reducing the 
flood hazard. 

The choice of crops is somewhat limited because 
of the climate. Forage crops are the princi- 
pal crops, but citrus, grapes, cotton, and 
vegetables are grown also. 


Crop Suitability 


The western third of the San Diego Area, that is, 
the Coastal Plains and the Foothills, Land Resource 
Area 19, is climatically adapted to year-round 
agricultural production. Elevations are near sea 
leyel to about 2,000 feet. Avocados, citrus, truck 
crops, tomatoes, and flowers are the major crops. 

Except for the alluvial plains, the soils on Camp 
Pendleton are too steep and shallow for agriculture. 
North and south of San Marcos and southeast of Lemon 
Grove extending to the Mexican border are areas of 
steep soils that are shallow over impervious meta- 
morphic rock. None of these areas are used for 
agriculture. Near Miramar the soils are low in fer- 
tility and have too many cobblestones to be suitable 
for cultivation. Areas in the Mountains lack irri- 
gation water, and winters are too cool for extensive 
cropping. Areas in the Desert also lack irrigation 
water. 

General 
ble 21 are 


requirements for each crop listed in ta- 
given in the paragraphs that follow. 
Atlas maps that show the suitability of the soils 
throughout the area for various crops are available 
from SANCOG. 


Avocados .--The climate, soils, and topography in 
part of the San Diego Area are suited to avocados. 
Avocados grow well on hillsides. Generally soils 
on hillsides are moderately to very rapidly permea- 
ble and have good air drainage. Avocado root rot is 
directly related to the permeability of the soil; 
the slower the permeability, the greater the hazard 
of root rot. Table 23 shows criteria considered 
in determining the suitability ratings listed in 
table 21. 


SOILS FOR GROWING AVOCADOS 


More than 60 inches. 


0.63 inch to 20.0 inches. 


Sandy loam or loam B horizon, 
decomposed granite, or 
alluvium. 


It is permeable and does not adversely affect growth of 
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Citrus.--Citrus is less sensitive to frost and on the valley floors, because of cold air drainage, 


slow permeability than avocados but is more diffi- but can be controlled by the use of smudge pots and 
cult to manage on the steeper slopes. It is com- circulation fans. Table 24 shows criteria consider- 
monly grown on nearly level to moderately steep ed in determining the suitability ratings listed in 
soils. The frost hazard tends to be more severe table 21. 


TABLE 24.--CRITERIA FOR RATING SOILS FOR GROWING CITRUS 


Soil property or 
quality 


No rating 


Less than 20 inches----- 20 to 36 inches------ More than 36 inches. 


Soil rooting 
depth. 1/ 


0.2 to less than 0.06 0.2 to 0.63 inch----- 0.63 to 20.0 inches. 
inch or more than 


20.0 inches. 


Subsoil permea- 
ity (in./hr.). 


More than 30 percent---- 30 to 15 percent----- Less than 15 percent. 


1/ 


Decomposed granite restricts roots of citrus trees. 


Truck Crops .--Truck crop farming is important in the eastern edge of the Coastal Plains and within 
the San Diego Area. In the past, most of the truck the inland valleys in the Foothills. The soils on 
cropping was along the Coastal Plains. Two crops were these level alluvial fans and plains are deep and 
grown each year. In recent years, production has been sandy and provide the essential requirements for sus- 


shifting inland in advance of a rapidly expanding tained production. Table 25 shows criteria consider- 
metropolitan region. Most production now is along ed in determining the suitability ratings listed in 
table 21. 


TABLE 25.--CRITERIA FOR RATING SOILS FOR GROWING TRUCK CROPS 


20 to 36 inches------ 


Soil property or 
quality 


Soil depth-------- Less than 20 inches---- More than 36 inches. 


Fine sandy loam, very fine 
sandy loam, sandy loan, 
loamy sand, or loamy fine 
sand. 


Clay loam, loam, sands, 
or gravelly loamy 
coarse sand. 


Surface layer 
texture. 1/ 


Clayey, rocky, cobbly, 
stony, very gravelly 
soils or rock outcrops. 


Less than 0.6 inch----- 0.06 inch to 2.0 2.0 to 20.0 inches. 
inches or more than 


20.0 inches. 


Subsoil permea- 
bility (in./hr.). 


More than 9 percent---- 9 to 5 percent-------- Less than 5 percent. 


~ Clays and clay loams are preferred for celery because sand affects mature heads. Well-managed 
clays are fair for strawberries. 
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Tomatoes .--In terms of cash value, tomatoes are rating is provided. Unlike other truck crops, which 


by far the most important crop grown in the San grow best in sandy soils, tomatoes can be grown in 
Diego Area. Tomatoes are normally considered a soils that have a high clay content. Table 26 shows 
truck crop, but because of their economic importance criteria considered in the suitability ratings 

and their unique soil requirements, a separate listed in table 21. 


TABLE 26.--CRITERIA FOR RATING SOILS FOR GROWING TOMATOES 


20 to 36 inches------ 


Soil property 


Soil depth---------- Less than 20 inches----- More than 36 inches. 


Surface layer tex- Very gravelly, cobbly, or | Sandy loams or Clay, loam, or clay 


ture. stony soils; loamy gravelly soils. 1/ loam. 
sands, sands; rock 
outcrop. 
--------------- More than 30 percent---- 30 to 15 percent------ | Less than 15 percent. 


1/ 


“No rating for gravelly sands and gravelly loamy sands. 


Cut Flowers.--The production of cut flowers in soils are ideal for flowers. Some of the best 
the San Diego Area is a most important enterprise. areas are in and around Leucadia, Encinitas, and 
Because the cash return per acre is high, growers Carlsbad. These areas are undergoing rapid urban- 
of cut flowers have competed more successfully jzation. Table 27 shows criteria considered in 
against urban encroachment than growers of other determining the suitability ratings listed in table 


crops. Cool, overcast days and predominantly sandy 21. 


TABLE 27.--CRITERIA FOR RATING SOILS FOR GROWING CUT FLOWERS 


10 to 20 inches------ 


Soil property 


Soil depth--------- Less than 10 inches----- More than 20 inches. 


Surface layer tex- Clayey soils; very Loam, clay loam, or Sandy loams, loamy sands, or 


ture. gravelly, cobbly, gravelly soils. 1/ sands. 
rocky, or stony soils; 
rock outcrop. 
Slope----~--------- More than 15 percent---- 15 to 9 percent------ Less than 9 percent. 


— No rating for gravelly clay. 
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6/ 


Storie Index 


In the Guide to Mapping Units at the back of this 
survey, the soils of the county are listed in alpha- 
betic order and are rated according to the Storie 
Index (6). This index expresses numerically the 
relative degree of suitability, or value, of a soil 
for general intensive agriculture. The rating is 
based on soil characteristics only. It does not 
take into account other factors, such as the avail- 
ability of water for irrigation, the climate, and 
the distance from markets, which might determine 
the desirability of growing specific crops in a 
given locality. For these reasons, the index, in 
itself, cannot be considered an index for land valu- 
ation. 

Four factors that represent the inherent charac- 
teristics and qualities of the soil are considered 
in the index rating. Each factor is rated separate- 
ly in terms of percentage of the ideal, or 100 per- 
cent. The factors are: 


Factor A, Profile characteristics. Factor A ex- 
presses relative suitability of a profile for the 
growth of plant roots. Soils that have deep perme- 
able profiles are rated 100 percent. Those that 
have a dense clay layer or a hardpan or are shallow 
over bedrock are rated less than 100 percent. The 
rating depends upon the extent to which root pene- 
tration is limited. 


Factor B, Texture of the surface soil. Factor B 
is rated according to the texture of the surface 
soil, which affects the ease of tillage and the ca- 
pacity of the soil to hold water. The moderately 
coarse and medium textures--fine sandy loam, loam, 
and silt loam--are the most desirable and are rated 
as 100 percent. The coarser and finer textures, 
such as sand and clay, are rated less than 100 per- 
cent. 


Factor C, Slope. Factor C is particularly impor- 
tant if the soil is irrigated. The amount of water 
that runs off a soil and its susceptibility to ero- 
sion are influenced by the slope of the soil. 
Smooth, nearly level or very gently sloping soils 
are rated 100 percent. The rating decreases as the 
slope increases. 


Factor X, Other conditions. Factor X is used to 
evaluate any limitation to use of the soil, such 
as poor drainage or a high water table, erosion, 
salts or alkali, low fertility, acidity, or unfavor- 
able microrelief. If more than one limitation 
exists, the values of each are multiplied together 
to get the X factor. 

The index rating of a soil is obtained by multi- 
plying the four factors, A, B, C, and X; thus, any 
one factor may dominate or control the final rating. 
For example, a soil may have an excellent profile 


6/ 


“By Dr. FRANK F. HARRADINE, lecturer in Soil 
Morphology, University of California, Davis. 
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justifying a rating of 100 percent for factor A, 
excellent texture of the surface soil justifying 100 
percent for factor B, a smooth, nearly level surface 
justifying 100 percent for factor C, but a high 
accumulation of salts or alkali that would give a 
rating of 20 percent for factor X. Multiplying 
these four ratings gives an index rating of 20 for 
this soil. The high accumulation of salts or alka- 
li dominates, makes the soil unproductive for crops, 
and justifies the low index rating of 20. 

Soils are placed in grades according to their 
suitability for agricultural use as shown by their 
Storie Index ratings. The six grades and their 
range in index ratings are: 


Index rating 


Grade ]-------------------- 80 to 100 
Grade 2-------------------- 60 to 80 
Grade 3-------------------- 40 to 60 
Grade 4-------------------- 20 to 40 
Grade 5-------------------- 10 to 20 
Grade 6-------------------- Less than 10 


Soils in grade 1 have few or no limitations that 
restrict their use for crops. Soils in grade 2 are 
suitable for most crops and have few special manage- 
ment needs, but they have minor limitations that 
narrow the choice of crops. Grade 3 soils are suit- 
ed to a few crops or to special crops and require 
special management. Grade 4 soils are severely 
limited for crops. If used for crops, they require 
careful management. Grade 5 soils are not suited to 
cultivated crops but can be used for pasture and 
range. Grade 6 consists of soils and land types 
that generally are not suited to farming. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. 
The groups are made according to the limitations of 
the soils when used for field crops, the risk of 
damage when they are used, and the way they respond 
to treatment. The grouping does not take into ac- 
count major and generally expensive landforming that 
would change slope, depth, or other characteristics 
of the soils; does not take into consideration 
possible but unlikely major reclamation projects; 
and does not apply to rice, cranberries, horticul- 
tural crops, or other crops requiring special manage- 
ment. 

Those familiar with the capability classification 
can infer from it much about the behavior of soils 
when used for other purposes, but this classifica- 
tion is not a substitute for interpretations de- 
Signed to show suitability and limitations of groups 
of soils for range, for forest trees, or for 
engineering. 

In the capability system, all kinds of soils are 
grouped at three levels, the capability class, the 
subclass, and the unit. These levels are described 
in the following paragraphs. 


CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations 
and narrower choices for practical use, defined as 
follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that 
reduce the choice of plants or that require 
moderate conservation practices. 

Class III soils have severe limitations that 
reduce the choice of plants, require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very 
careful management, or both. 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop 
production and restrict their use to recrea- 
tion, wildlife, or water supply, or to esthe- 
tic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, W, S, or c, to the class numeral, for example, 
IIe. The letter e shows that the main limitation is 
risk of erosion unless close-growing plant cover is 
maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in some 
soils the wetness can be partly corrected by arti- 
ficial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; 
and c, used only in some parts of the United States, 
shows that the chief limitation is climate that is 
too cold or too dry. 

In class I there are no subclasses, because the 
soils of this class have few limitations. Class V 
can contain, at the most, only the subclasses indi- 
cated by w, s, and c, because the soils in class V 
are subject to little or no erosion, though they 
have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife habi- 
tat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are 
enough alike to be suited to the same crops and pas- 
ture plants, to require similar management, and to 
have similar productivity and other responses to 
management. Thus, the capability unit is a conve- 
nient grouping for making many statements about 
Management of soils. Capability units are generally 


designated by adding an Arabic numeral to the sub- 
class symbol, for example, Ile-4 or IIIe-5. Thus, 
in one symbol, the Roman numeral designates the 
capability class, or degree of limitation; the 
small letter indicates the subclass, or kind of 
limitation, as defined in the foregoing paragraph; 
and the Arabic numeral specifically identifies the 
capability unit within each subclass. 

Capability unit numbers generally are assigned 
locally but are part of a statewide system. All of 
the units in the system are not represented by the 
soils of the San Diego Area; therefore the numbers 
are not consecutive. 

Capability units in California are given Arabic 
numbers that suggest the chief kind of limitation 
responsible for placement of the soil in the capa- 
bility class and subclass. For this reason, some 
of the units within the subclasses are not numbered 
consecutively, and their symbols are a partial key 
to some of the soil features. Numerals used to 
designate units within the classes and subclasses 
indicate the following limitations: 


0. Sand and gravel in the substratum. 

1. Erosion hazard. 

2. Wetness caused by poor drainage or flooding. 

3. Slow or very slow permeability of the subsoil 
or substratum. 

4 Coarse texture or excessive gravel. 

5 Fine or very fine textured soil. 

6. Salts or alkali. 

7. Cobblestones, stones, or rocks. 

8. Nearly impervious bedrock or a hardpan. 

9. Low fertility or toxicity. 


Management by Capability Units 


The placement of the soils in capability units 
in the San Diego Area depends partly on land re- 
source areas. Each soil that occurs in two or more 
resource areas is in two or more capability units. 

The use and management of the soils in the San 
Diego Area by capability units are described in the 
following pages. The soil series names are mention- 
ed in each capability unit, but this does not mean 
that all mapping units in the series are in that 
particular unit. The capability designation for 
each soil in the survey area is given in the "Guide 
to Mapping Units." The number of the resource area 
is added in parentheses to the class, subclass, and 
unit designation. 


Capability Unit I-1(19) 


The soils in this unit are very deep and well 
drained or moderately well drained. They are in 
the Chino, Ramona, Reiff, Salinas, and Visalia se- 
ries. They are on alluvial fans and plains. Slopes 
are 0 to 2 percent. The surface layer is sandy loam 
to clay loam, and the subsoil or underlying material 
is loam to heavy clay loam. 
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These soils have medium to high fertility. They 
are friable and fairly easy to work. A pan is like- 
ly to form in areas where tillage is excessive. The 
available water holding capacity ranges from 7.5 to 
11.5 inches in the 60 inches of rooting depth. Per- 
meability is moderately rapid to moderately slow. 

The soils in this unit are suited to walnuts, 
citrus, flowers, tomatoes, and truck, forage, field, 
and specialty crops. Reiff and Visalia soils are 
also suited to avocados. In many locations, winter 
frost is severe enough to affect production of cit- 
rus and avocados and some truck crops. Nearly all 
crops but legumes respond to nitrogen. All crops 
but avocados respond to phosphorus. The supply of 
potassium is apparently adequate for all crops. 
Deficiencies of zinc and other minor elements occur 
in places. 

There is little or no hazard of erosion because 
these soils are nearly level. Both sprinklers and 
furrows are used for irrigating. 


Capability Unit I-1(30) 


This unit consists of very deep, well-drained 
soils. Slopes are 0 to 2 percent. These are soils 
of the Indio and Indio, dark variant, series. Their 
texture is predominantly silt loam, but thin strata 
of loam and fine sandy loam occur in the substratum. 
They are calcareous and mildly to moderately alka- 
line. 

These soils are very friable 
Excessive tillage disperses the 
duces the rate of infiltration, and causes a weak 
tillage pan to form. Fertility is high. The avail- 
able water holding capacity is 7.5 to 9.5 inches in 
the 60 inches of rooting depth. Permeability is 
moderate. Runoff is very slow, and the erosion 
hazard is none to slight. 

The soils in this unit are suited to many kinds 
of crops, mainly alfalfa, cotton, grain sorghum, 
barley, dates, melons, and selected truck crops. 

Deep cuts can be made in land leveling without 
reducing productivity. Nonlegumes respond to nitro- 
gen and phosphorus, and legumes respond to phospho- 
rus. The supply of potassium is adequate. 

Wind erosion is likely in spring if the surface 
soil is dry and pulverized. The hazard of water 
erosion caused by improper irrigation methods is 
slight. Borders and furrows are used for irrigating. 


and easy to work. 
surface soil, re- 


Capability Unit IIe-1(19) 


The soils in this unit are moderately deep to 
very deep and well drained to moderately well drain- 
ed. They are in the Chino, Elder, Fallbrook, Green- 
field, Ramona, Reiff, Salinas, Visalia, and Wyman 
series. They are on alluvial fans and plains. 
Slopes are 2 to 9 percent. The surface layer ranges 
from clay loam to sandy loam, and the subsoil or 
underlying material ranges from sandy loam to clay 
loam. In places the soils are gravelly throughout. 
The rooting depth is more than 60 inches in all but 
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the Fallbrook soil. This soil is 32 to 60 inches 
deep and overlies decomposed granodiorite. 

These soils have medium to high fertility. They 
are friable and fairly easy to work. A pan is like- 
ly to form in areas where tillage is excessive. Run- 
off is slow to medium, and the erosion hazard is 
Slight to moderate. The available water holding ca- 
pacity is 5 to 11.5 inches. Permeability is moder- 
ately rapid to moderately slow. 

These soils are suited to walnuts, citrus, flow- 
ers, tomatoes, and pasture, truck, field, and 
specialty crops. All but Chino, Ramona, Salinas and 
Wyman soils are suited to avocados. Crops sensitive 
to frost, particularly citrus and avocados, should 
be protected. Some locations are too cold for such 
crops. Most crops respond to nitrogen and phospho- 
rus. Potassium rarely is needed. Deficiencies of 
minor elements, particularly zinc, occur in places. 

Sheet and gully erosion can be controlled by 
tilling across the slope, by growing cover crops, 
and by leaving crop residue on the surface during 
rainy periods. Provision for handling runoff from 
adjacent areas is needed in places. Generally, 
sprinklers are used for irrigating. Furrows, along 
with moderate leveling and land shaping, can be 
used on Chino, Elder, Ramona, Salinas, Visalia, and 
Wyman soils. 


Capability Unit IIe-1(30) 


This unit consists of very deep, well-drained 
soils. Slopes are 2 to 5 percent. These are soils 
of the Indio and Mecca series. Their texture is 
coarse sandy loam or silt loam. Some stratifica- 
tion occurs, but the change in texture is not sig- 
nificant enough to greatly change the permeability 
or the available water holding capacity. The soils 
are calcareous and mildly to moderately alkaline. 

These soils are very friable and easy to till. 
Excessive tillage frequently disperses the surface 
soil, reduces infiltration, and causes a tillage 
pan to form. Fertility is medium to high. The 
available water holding capacity is 5 to 9.5 inches 
in the 60 inches of rooting depth. Permeability is 
moderately rapid to moderate. Runoff is slow, and 
the erosion hazard slight. 

The soils in this unit are suited to many kinds 
of crops, mainly alfalfa, cotton, grain sorghum, 
barley, dates, citrus, melons, and selected truck 
crops. Deep cuts made in land leveling do not re- 
duce productivity. Nonlegumes respond to nitrogen 
and phosphorus, and legumes respond to phosphorus. 
The supply of potassium is adequate. 

Controlling erosion is a problem if the irriga- 
tion system is not properly installed, for example, 
irrigating in furrows or borders that run down the 
slope. Wind erosion is likely in spring if the sur- 
face soil becomes dry and pulverized. 

Borders or furrows across the slope are suitable 
for irrigating. Cross-slope farming, returning crop 
residue to the soil, and growing cover crops help in 
controlling erosion. 


Capability Unit IlIe-4(30) 


Mecca fine sandy loam, 0 to 2 percent slopes, 
eroded, is the only soil in this unit. It is 
calcareous and mildly to moderately alkaline, very 
deep, and well drained, and is subject to wind 
erosion. There are low wind hummocks in some areas. 

This soil is very friable and easy to till. Ex- 
cessive cultivation causes a weak tillage pan to 
form. Fertility is medium. The available water 
holding capacity is 7.5 to 8 inches in the 60 
inches of rooting depth. Permeability is moderately 
rapid. The soil is moderately eroded, mainly by 
wind; the hazard of water erosion is slight. 

This soil is suited to a variety of cultivated 
crops, mainly alfalfa, cotton, grain sorghum, bar- 
ley, dates, and melons. Deep cuts can be made in 
land leveling without reducing productivity. Non- 
legumes respond to nitrogen and phosphorus, and le- 
gumes respond to phosphorus. The supply of potas- 
sium is adequate. 

Damage to young seedlings by the abrasive action 
of windblown sands is common. Establishing wind- 
breaks, growing crops that are not easily damaged 
by wind, or keeping the soil moist during windy 
periods helps in controlling wind erosion. Borders 
and furrows are used for irrigating. 


Capability Unit ITe-5(19) 


The soils in this unit are moderately deep to 
very deep, moderately well drained to well drained 
clays on alluvial fans or uplands. Slopes are 2 
to 9 percent. These are soils of the Altamont, 
Auld, Diablo, and Salinas series. In some places 
they are 34 to 60 inches deep over soft sandstone, 
shale, or metavolcanic rock; in others they are 
more than 60 inches deep in alluvium. 

These soils have medium to high fertility. They 
are difficult to till because of their clay texture. 
When dry, the surface layer becomes granular and 
deep cracks form. When wet, the soil swells and the 
cracks close. No strong tillage pans form. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. The available water holding capacity is 
5 to 10 inches. Permeability is slow. 

These soils are best suited to tomatoes and field 
and specialty crops. They are not suited to avo- 
cados. 

Only a small acreage is grazed. 
spond to nitrogen and phosphorus. 
potassium is generally adequate. 

Most of the soils are gently sloping to moder- 
ately sloping. Soil particles are not easily dis- 
persed or readily detached during winter storms. 
Irrigation furrows and all tillage should be across 
the slope to reduce the hazard of erosion. Cover 
crops and the return of crop residue help to in- 
crease water intake, improve tilth, and control 
erosion. 

Provision for handling runoff from adjacent 
areas is needed in places. Both sprinklers and 
furrows are used in irrigating. 


All crops re- 
The supply of 


Capability Unit IIw-2(19) 


The only soil in this unit is Grangeville fine 
sandy loam, 0 to 2 percent slopes. It is a very 
deep, somewhat poorly drained soil on alluvial fans 
and plains. Following rainy periods in winter and 
spring, the water table is within a depth of 4 feet. 
During dry periods, it frequently drops to a depth 
of more than 8 feet. Salinity ranges from none to 
slight. The texture of the surface layer and the 
underlying material is fine sandy loam. Occasion- 
ally this soil is subject to damaging overflow. 

This soil has high fertility. It is easy to 
till except when wet. Tillage pans do not form 
readily. In well-drained areas the available water 
holding capacity is 7.5 to 9 inches in the 60 
inches of rooting depth. Runoff is very slow, and 
the erosion hazard is slight. 

This soil is suited to tomatoes, flowers, and 
field, truck, forage, and specialty crops. In many 
locations the hazard of winter frost is severe 
enough to prevent the growth of frost-sensitive 


crops. Practically all crops respond to nitrogen 
and phosphorus. The supply of potassium is ade- 
quate. 


Erosion is no problem except where runoff from 
diversion terraces is concentrated and a gully 
forms. Saline soils occur locally. The salts can 
be leached out readily and the water table kept be- 
low the root zone if suitable drainage is installed. 
Sprinklers are used for irrigating. 


Capability Unit IIw-2(20) 


This unit consists of Loamy alluvial land, 
very deep, somewhat poorly drained soil material in 
former wet meadows. Slopes are 0 to 5 percent. 

The texture ranges from silt loam to sandy loam. 
In many places the material is stratified with silt 
loam to fine sand. Overflow is a hazard in winter. 

Loamy alluvial land has medium to high fertility. 
The available water holding capacity in the 60 inch 
es of rooting depth is 6 to 9 inches. Permeability 
is moderate. Runoff is very slow to slow, and the 
erosion hazard is slight. 

All areas are used for pasture and range. Aver- 
age annual precipitation is 30 inches. Pasture and 
range respond to nitrogen and phosphorus. The sup- 
ply of potassium is adequate. 

Gully erosion is a serious problem in some areas. 

Head cutting of gullies is typically a hazard. 
Grass waterways or some kind of mechanical drop is 
used to control erosion. The gullies act as drain- 
age channels in areas that were wet meadows before 
they were drained. 


Capability Unit IIs-4(19) 


Greenfield sandy loam, 0 to 2 percent slopes, 
is the only soil in this unit. It is a very deep, 
well-drained soil on alluvial fans and plains. The 
texture is sandy loam in both the surface layer and 
the subsoil. 
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This soil has medium fertility. It is friable 
and easy to work. A pan forms if tillage is ex- 
cessive. Runoff is very slow, and the erosion 
hazard is slight. The available water holding 
capacity is 5.6 to 7.5 inches in the 60 inches or 
more of rooting depth. 

This soil is suited to citrus, avocados, flowers, 
tomatoes, walnuts, truck crops, and pasture. Pro- 
tection is needed for frost-sensitive crops, parti- 
cularly citrus and avocados. Some locations are too 
cold for such crops. Most crops respond to nitrogen 
and phosphorus. They rarely respond to potassium. 
Deficiences of minor elements, particulary zinc, 
occur in places. 

Sheet and gully erosion can be controlled by 
growing cover crops and by leaving crop residue on 
the surface during rainy periods. Provision for 
handling runoff from adjacent soils is needed in 
places. Generally, sprinklers are used for irri- 
gating. Furrows can be used along with moderate 
land shaping. 


Capability Unit IIs-4(30) 


Mecca coarse sandy loam, 0 to 2 percent slopes, 
is the only soil in this unit. It is very deep, 
well drained, calcareous, and mildly to moderately 
alkaline. 

This soil is very friable and easy to till. 

Pans form readily if tillage is excessive. Fer- 
tility is medium. The available water holding ca- 
pacity is 5 or 6 inches in the 60 inches or more of 
rooting depth. Permeability is moderately rapid. 
Runoff is very slow, and the erosion hazard slight. 

This soil is suited to many kinds of crops, 
mainly alfalfa, cotton, grain sorghum, barley, 
dates, melons, and selected truck crops. Deep cuts 
can be made in land leveling without reducing 
productivity. Nonlegumes respond to nitrogen and 
phosphorus, and legumes respond to phosphorus. The 
supply of potassium is adequate. 

The erosion hazard is slight. Abrasion caused 
by drifting sand is a temporary problem. Young 
seedlings readily show stress for moisture during 
periods of high temperatures and dry winds,even 
though the supply of soil moisture is fairly ade- 
quate. Frequent and light irrigations are needed 
during these periods. Furrows and borders are used 
for irrigating. 


Capability Unit IIs-5(19) 


This unit consists of Clayey alluvial land and a 
very deep, moderately well drained soil in the 
Salinas series. Both are on alluvial fans and 
plains and on terraces. Slopes are 0 to 2 percent. 
The surface layer and the subsoil are dominantly 
clay but range to clay loam that contains strata 
of sandy loam. 

Fertility is medium to high. The available water 
holding capacity is 7.5 to 10 inches in the 60 
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inches of rooting depth. Runoff is very slow, and 
the erosion hazard is slight. The clay texture 
makes these soils difficult to till. A pan forms 
if tillage is excessive. 

The soils in this unit are best suited to 
tomatoes, celery, and pasture crops. All crops 
respond to nitrogen and phosphorus. The supply of 
potassium is usually adequate. 

Erosion is a minor hazard because the soils are 
nearly level and the clay is not easily dispersed. 
Protection from runoff from adjacent soils is need- 
ed in places. Flooding is infrequent. Cover crops, 
crop residue, and other sources of organic matter 
should be utilized to increase water intake and 
improve tilth. Both furrows and sprinklers are 
used for irrigating. 


Capability Unit IIs-6(19) 


Chino silt loam, saline, 0 to 2 percent slopes, 
is the only soil in this unit. It is a very deep, 
moderately well drained soil on alluvial fans. It 
is silt loam throughout. It contains a small 
amount of soluble salts. 

This soil is easy to till except when wet. 
Tillage pans do not form readily. Fertility is 
high. The available water holding capacity is 9 
to 11 inches in the 60 inches of rooting depth. 
Permeability is moderate. Runoff is very slow, and 
the erosion hazard is slight. 

This soil is used for pasture and citrus. It is 
suited to a variety of salt-tolerant crops. If 
leached of salts, it can be used for tomatoes and 
truck and specialty crops. Nitrogen and phosphorus 
increase forage yields. No potassium is needed. 

Sheet and gully erosion can be controlled by 
growing cover crops and leaving residue on the 
surface. Provision for handling runoff from 
adjacent soils is needed in places. Generally, 
sprinklers are used for irrigating. Furrows can 
be used, along with moderate leveling and shaping. 
Irrigation water in excess of crop needs should be 
applied to leach out salts. 


Capability Unit IIIe-1(19) 


This unit consists of moderately deep to very 
deep soils on uplands and deep to very deep soils 
in valleys. Slopes are dominantly 5 to 9 percent 
but range from 2 to 15 percent. These soils are 
in the Escondido, Fallbrook, Greenfield, Las Posas, 
Ramona, Visalia, Vista, and Wyman series. They are 
moderately well drained to well drained. They 
overlie metasedimentary rock, gabbro, or grano- 
diorite. The texture of the surface layer ranges 
from coarse sandy loam to loam, and that of the sub- 
soil or underlying material from light clay to sandy 


loam. 
These soils have medium to high fertility and 


in most places are friable and easy to work. A 
tillage pan is likely to form in areas where the 


subsoil is clay loam or loam. The soils have a 


rooting depth of 26 to more than 60 inches and hold 
4 to 11 inches of water available to plants. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. 

The soils in this unit are suited to citrus, to- 
matoes, flowers, and truck crops. All but the Las 
Posas, Ramona, and Wyman soils are suited to avo- 
cados. The Greenfield, Visalia, and Wyman soils, 

9 to 15 percent slopes, are not suited to truck 
crops. Protection from frost is needed for citrus 
and avocados. Locally small acreages are dryfarmed, 
mainly to small grain and forage crops. Nitrogen is 
needed for all crops. Most field and forage crops 
respond to phosphorus. The supply of potassium is 
adequate. Deficiencies in minor elements, parti- 
cularly zinc, occur in places. 

Water erosion is a hazard, especially in moder- 
ately sloping areas. Growing cover crops or leaving 
crop residue on the surface during rainy periods 
helps control erosion. Tillage across the slope or 
on the contour and diversion ditches are needed 


locally. Generally, sprinklers are used for irri- 
gation. Contour furrows are used for some specialty 
crops. 


Capability Unit IIIe-1(20) 


This unit consists of deep to very deep, well- 
drained soils on uplands and alluvial fans. Slopes 
are 2 to 9 percent. These soils are in the Boomer, 
Holland, and Reiff series. The surface layer ranges 
from fine sandy loam to loam, and the subsoil from 
fine sandy loam to clay loam. The root zone is 
restricted by the underlying weathered bedrock. 

These soils have medium to high fertility. They 
are friable and easy to work. The available water 
holding capacity ranges from 4.5 to 9 inches in the 
36 to more than 60 inches of rooting depth. Perme- 
ability ranges from moderately slow to moderately 
rapid. Runoff is slow to medium, and the erosion 
hazard slight to moderate. 

These soils are used for dryfarmed small grain, 
forage crops, deciduous orchards, and vineyards. 

The average annual precipitation is 14 to 38 inches. 
Supplemental irrigation is seldom needed. Crops 
respond to nitrogen and phosphorus. The supply of 
potassium is adequate. 

Maintaining a vegetative mulch, cover crops, and 
crop residue on the surface prevents excessive ero- 
sion during the rainy periods. Rough tillage is 
desirable also. A vegetative waterway or some kind 
of mechanical drop is often used to control head 
cutting of gullies in moderately sloping areas. 
tillage should be done across the slope. 


All 


Capability Unit IIIe-3(19) 


This unit consists of moderately deep to deep, 
moderately well drained soils that have a very slow- 
ly permeable subsoil. These are soils of the Bonsall, 
Fallbrook, Huerhuero, and Placentia series. 


They are on foot slopes, marine terraces, terraces, 
alluvial fans, and uplands. Slopes are 2 to 9 per- 


cent. The surface layer is gravelly clay loam to 
loamy fine sand. The subsoil is heavy clay loam to 
clay. 


Fertility is low to high. Runoff is slow to medi- 
um, and the erosion hazard slight to moderate. The 
available water holding capacity is 3.5 to 6 inches 
in the 18 to 44 inches of rooting depth. Mixing the 
clayey subsoil with the coarser textured surface 
soil and land shaping, other than minor smoothing, 
should be avoided. Exposed subsoil material is dif- 
ficult to bring into a reasonably productive state. 
Tillage pans do not form readily. 

The soils in this unit are suited to flowers and 
tomatoes. Huerhuero soils are also used for truck 
crops. Some areas are used for range. Tomatoes are 
grown commercially under intensive management and 
fertilization. Small acreages of small grain and 
forage crops are dryfarmed. Nitrogen is needed for 
all crops. The response to phosphorus varies. The 
supply of potassium is adequate. 

If exposed, the surface soil erodes rapidly in 
moderately sloping areas during rainy periods in 
winter. Growing cover crops, leaving crop residue 
on the surface during rainy periods, and tilling 
across the slope are necessary measures in erosion 
control. Provision for handling runoff from adja- 
cent soils is needed in places. Both sprinklers 
and furrows are used for irrigating. 


Capability Unit IIIe-5(19) 


This unit consists of moderately deep to deep, 
well-drained clays on uplands. Soils are in the 
Altamont, Auld, Bosanko, and Diablo series. Slopes 
range from 2 percent but are dominantly 9 to 15 per- 
cent. These soils are 20 to 60 inches deep over 
decomposed rock or hard rock. When dry, the surface 
layer becomes granular and deep cracks form. When 
wet, the soil swells and the cracks close. 

These soils have medium to high fertility. 
hold 3.5 to 9 inches of water in the 20 to 60 
inches of rooting depth. Permeability is slow when 
the soil is moist. Runoff is slow to medium, and 
the erosion hazard slight to moderate. Tillage pans 
do not form easily because the soil shrinks and 
swells. 

The soils in this unit are suited to field crops 
and tomatoes (pl. III, bottom). In a few areas 
they are used for grazing and dryfarmed field crops. 
Avocados are not suited. Tomatoes are grown comm- 
ercially. All crops respond favorably to nitrogen 
and phosphorus. The supply of potassium is adequate. 
Air drainage is good, and frost-sensitive crops can 
be grown in nearly all locations. 

The erosion hazard is moderate in unprotected 
areas, some of which are moderately eroded. Contour 
or cross-slope farming helps in erosion control. 

Crop residue management, cover crops, and additions 
of organic matter by mulching and manuring (pl. IV, 
bottom) increase water intake. Irrigating with 


They 
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contour furrows is a common practice where tomatoes 
are grown commercially. Sprinklers are used also. 
All tillage must be done at the proper moisture con- 
tent to avoid puddling or the formation of large 
hard clods. 


Capability Unit II Ie-8(19) 


The soils in this unit are moderately well drain- 
ed to well drained and are moderately deep over a 
very slowly permeable hardpan or bedrock. They are 
in the Arlington, Carlsbad, and Escondido series. 
They are on alluvial fans, low ridges, and uplands. 
Slopes are 2 to 9 percent. The texture of the sur- 
face layer and the subsoil is gravelly loamy sand 
to very fine sandy loam. 

These soils have medium fertility. They are fri- 
able and fairly easy to work. A weak pan forms in 
areas where tillage is excessive. Runoff is slow to 
medium, and the erosion hazard slight to moderate. 
The available water holding capacity is 3.5 to 5.5 
inches in the 24 to 40 inches of rooting depth. 
Permeability is moderate to moderately rapid, as far 
down as the hardpan or rock. Leveling is to be 
avoided because it reduces the soil depth in cut 
areas and in places exposes the hardpan or bedrock. 

The soils in this unit are suited to field and 
truck crops and flowers. All but the Arlington 
soils are suited to citrus. Arlington and Escondido 
soils are suited to tomatoes. 

Skillful application of irrigation water prevents 
waterlogging above the hardpan or bedrock. Protec- 
tion for frost-sensitive crops is frequently needed 
in some inland areas. Crops respond to nitrogen and 
usually respond favorably to phosphorus. The supply 
of potassium is adequate. Cross-slope farming, crop 
residue management, and cover crops help in erosion 
control. Sprinklers are used for irrigating. 


Capability Unit IIIec-1(20) 


The unit consists of very deep, well-drained 
soils of the Bull Trail series. ‘These soils are in 
alluvial basins. Slopes are 2 to 9 percent. The 
surface layer is sandy loam, and the subsoil is 
sandy clay loam. 

These soils have medium fertility. They are fri- 
able and easy to till. The available water holding 
capacity is 6 to 7.5 inches in the 60 inches of 
rooting depth. Permeability is moderately slow. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. 

These soils are used for dryfarmed small grain, 
forage crops, deciduous orchards, and vineyards. 
The average annual precipitation is 16 to 22 inches. 
Supplemental irrigation is seldom needed. All crops 
respond to nitrogen and phosphorus. The supply of 
potassium is adequate. 

Maintaining a vegetative mulch, cover crops, or 
crop residue on the surface prevents excessive 
erosion during the rainy periods. Rough tillage is 
desirable also. Vegetative waterways or some kind 


98 


of mechanical drop is often used to control head 
cutting of gullies in moderately sloping areas. 
All tillage should be done across the slope. 


Capability Unit IIIs-3(19) 


This unit consists of moderately deep, moder- 
ately well drained soils on terraces and marine 
terraces. Slopes are 0 to 5 percent. These are 
soils of the Placentia and Stockpen series. The 
surface layer is sandy loam and gravelly clay loan, 
and the subsoil is sandy clay and gravelly clay. 

These soils have medium fertility. The available 
water holding capacity is 3.5 to 5 inches in the 20 
to 36 inches of rooting depth. Permeability is very 
slow in the subsoil. Runoff is very slow, and the 
erosion hazard is slight. In tilling the Placentia 
soil, precautions should be taken not to mix the 
sandy clay subsoil with the sandy loam surface la- 
yer. Land shaping, other than minor smoothing, 
should be avoided on both soils. Exposed subsoil 
material is difficult to bring into a reasonably 
productive state. Tillage pans do not form readily. 

The soils in this unit are suited to tomatoes 
and flowers. Stockpen soils are also suited to 
truck crops. Crops respond to nitrogen and phos- 
phorus. 

Unless protected during rainy periods, these 
soils erode. Growing cover crops and leaving crop 
residue on the surface help in controlling erosion. 
Provision for handling runoff from adjacent soils is 
needed in places. Sprinklers and furrows are used 
for irrigating. Irrigation water must be applied 
carefully to avoid perching the water table above 
the very slowly permeable subsoil. 


Capability Unit IIIs-4(19) 


This unit consists of very deep, somewhat 
excessively drained soils on alluvial fans and beach 
ridges. Slopes are 2 to 9 percent. These soils are 
in the Corralitos and Marina series. They are loamy 
coarse sands to loamy sands. 

These soils have medium fertility. They are very 
friable and easy to work. The available water hold- 
ing capacity is 3.7 to 5 inches in the 60 inches of 
rooting depth. Permeability is rapid. Runoff is 
Slow to medium, and the erosion hazard slight to 
moderate. The hazard of soil removal or deposition 
is only slight. 

If well managed, the soils in this unit are suit- 
ed to truck and specialty crops, avocados, citrus, 
and alfalfa. The specialty crops are mainly flowers 
and nursery stock. Citrus needs protection from 
frost, except in areas near the coast. The response 
to nitrogen is good, and the response to phosphorus 
is usually favorable. The supply of potassium is 
usually adequate, but deficiencies in trace elements, 
particulary zinc, affect some crops. 

Wind erosion is very slight but damages young ten- 
der plants in exposed locations unless cover is ade- 
quate. Cover crops, crop residue management, and 


other organic additions help in controlling wind and 
water erosion. Cross-slope cultivation reduces the 
erosion hazard. Sprinklers are used for irrigating. 
Furrows are not suitable because infiltration and 
permeability are rapid and too much water is lost 
from the root zone through deep percolation. 


Capability Unit ITIs-6(30) 


This unit consists of very deep, well drained and 
moderately well drained, slightly to moderately 
saline soils in the Indio and Mecca series. Slopes 
are 0 to 2 percent. Textures are silt loam to sandy 
loam. The soils have a fluctuating water table, 
generally at a depth of more than 60 inches. They 
are calcareous and moderately alkaline. 

Fertility is high to medium. The available water 
holding capacity is 6 to 9.5 inches in the 60 inches 
of rooting depth. Permeability is moderate to mod- 
erately rapid. Runoff is very slow, and the erosion 
hazard none to slight. The salinity ranges from 
slight to moderate. If worked when very moist, the 
soils are easily dispersed and tillage pans form 
easily. 

These soils are suited to range and salt-tolerant 
crops, such as alfalfa, cotton, barley, and selected 
grasses. 

To bring the soils into a moderately high level 
of production, the salts have to be leached out of 
the root zone. If reclamation is successful, the 
soils can be managed like those in unit I-1(30). 
Providing adequate drainage for leaching is fre- 
quently a problem. Drainage systems must be de- 
signed. 


Capability Unit IIIc-1(20) 


Reiff fine sandy loam, 0 to 2 percent slopes, is 
the only soil in this unit. It is a very deep, well- 
drained soil on alluvial fans and plains. In many 
places it is stratified with sandy loam to loam. 

This soil has high to medium fertility. It is 
friable and easy to work. The available water hold- 
ing capacity is 7.5 to 9 inches in the 60 inches of 
rooting depth. Permeability is moderately rapid. 
Runoff is very slow, and the erosion hazard slight. 

This soil is suited to dryfarmed small grain, for- 
age crops, deciduous orchards, and vineyards. The 
average annual precipitation is 14 to 17 inches. 
Supplemental irrigation is seldom needed. All crops 
respond to nitrogen and phosphorus. The supply of 
potassium is apparently adequate. 

Controlling gully erosion is a problem in some 
areas. Head cutting of gullies is typically a haz- 
ard. Vegetative waterways or some kind of mechani- 
cal drop is used for diverting runoff. 


Capability Unit IVe-1(19) 


The soils in this unit are moderately well drain- 
ed to well drained. Included are moderately deep 


and deep, upland soils of the Fallbrook, Las Posas, 
Linne, and Vista series and very deep soils of the 
Ramona series, on alluvial fans. Slopes are domi- 
nantly 9 to 15 percent but range to 30 percent. The 
surface layer ranges from coarse sandy loam to clay 
loam. The subsoil or underlying material ranges 
from sandy loam to light clay. 

These soils have medium fertility. They are fri- 
able and easy to work. A pan is likely to form in 
areas where tillage is excessive. The available 
water holding capacity is 3.5 to 10.5 inches in the 
26 to more than 60 inches of rooting depth. Permea- 
bility is moderately slow to moderately rapid. Run- 
off is medium to rapid, and the erosion hazard mod- 
erate to high. 

All the soils are used for citrus, flowers, 
tomatoes, and range. Fallbrook and Vista soils are 
also used for avocados. The Linne soil is used 
mainly for range. Only a small acreage is dry- 
farmed small grain. Occasionally, protection 
against frost damage is needed in areas on alluvial 
fans. All crops respond to nitrogen. All but avo- 
cados respond to phosphorus. The supply of potas- 
sium apparently is adequate. Deficiencies of zinc 
and other minor elements occur in places. 

Intensive management is needed to control erosion 
in clean-tilled areas. Tilling across the slope or 
on the contour, growing cover crops, leaving crop 
residue on the surface during rainy periods, and 
installing diversion terraces help control erosion. 
Generally, sprinklers are used for irrigating. 
Contour furrows can be used on tomatoes, but inten- 
sive management is needed. 


Capability Unit IVe-1(20) 


Holland fine sandy loam, 5 to 15 percent slopes, 
is the only soil in this unit. It is a well-drained 
soil on uplands. Slopes are 5 to 15 percent. The 
soil is moderately deep to deep over micaceous 
schist. The subsoil is sandy clay loam. 

This soil has high fertility and is friable and 
easy to till. The available water holding capacity 
ranges from 3 to 7 inches in the 23 to 50 inches 
of rooting depth. Permeability is moderately slow. 
Runoff is slow to medium, and the erosion hazard 
slight to moderate. 

This soil is moderately or poorly suited to dry- 
farmed small grain and forage crops. It is fairly 
well suited to vineyards and deciduous orchards be- 
cause it is in areas of high precipitation. Sup- 
plemental irrigation is seldom needed. The average 
annual precipitation is 20 to 35 inches. All crops 
respond to nitrogen and phosphorus. 

Growing winter annual crops helps to control soil 
loss during winter rains. All tillage should be 
done across the slope or on the contour. Range is 
the predominant use. Range management is described 
under the heading "Loamy range site." 
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Capability Unit IVe-3(19) 


The soils in this unit are moderately well 
drained and shallow to moderately deep. They have a 
very slowly permeable, dense clay subsoil. These 
are soils of the Bonsall, Chesterton, Huerhuero, Las 
Flores, and Placentia series. They formed on up- 
lands, alluvial fans, and terraces. Slopes are 2 to 
15 percent. The surface layer is loam to loamy fine 


sand. The subsoil ranges from heavy clay loam to 
clay. Few roots penetrate below a depth of 40 
inches. 


These soils have low to medium fertility. The 
available water holding capacity is 2.5 to 5.5 
inches. Runoff is slow to medium, and the erosion 
hazard slight to moderate. 

All but the Bonsall and Las Flores soils are used 
for flowers and tomatoes and a few selected crops. 
They are not generally suited to citrus. Under good 
management, citrus can be grown in areas where the 
subsoil is a lighter clay. Truck crops are limited 
to Chesterton and Las Flores soils. Under intensive 
management and fertilization, tomatoes can be grown 
commercially. Small acreages are used for dryfarmed 
small grain and forage crops. The response to ni- 
trogen and phosphorus is favorable. The supply of 
potassium is adequate. 

Care is needed in cultivated areas to avoid 
mixing the clay subsoil with the coarser textured 
surface material. Pans do not form readily. The 
erosion hazard increases in clean-tilled areas. In 
most areas the soils are moderately eroded. Tilling 
on the contour, growing cover crops, and leaving 
crop residue on the surface during rainy periods 
keep soil losses at a minimum. Both sprinklers and 
contour furrows are used for irrigating. Care is 
needed in irrigating to avoid perching the water 
table above the very slowly permeable subsoil. 


Capability Unit IVe-4(30) 


Rositas fine sand, 0 to 2 percent slopes, is the 
only soil in this unit. It is somewhat excessively 
drained, very deep, slightly calcareous, and mildly 
to moderately alkaline. 

This soil is soft and easy to till. Fertility is 
low. The hazard of water erosion is slight. The 
available water holding capacity is 3 to 4 inches 
in the 60 inches of rooting depth. Permeability is 
rapid. Runoff is very slow. Wind erosion is a 
moderate hazard. 

This soil is best suited to grapefruit, vineyards, 
and alfalfa. It is poorly suited to most row crops, 
such as cotton or grain sorghum, because of the 
blowing sand. Deep cuts can be made in leveling 
without reducing productivity. Nonlegumes respond 
to nitrogen and phosphorus. Legumes respond only 
to phosphorus. The supply of potassium is adequate. 

Loss of water through deep percolation and damage 
to young plants by the abrasive action of drifting 
sand are the main problems. Perennial crops and 
windbreaks greatly reduce the hazard of erosion. 
Irrigation should provide for large amounts of 
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water and short runs to prevent excessive loss of 
water through deep percolation. Furrows and borders 
are used for irrigating. 


Capability Unit IVe-5(19) 


This unit consists of well-drained, shallow to 
moderately deep clays on uplands. Slopes range 
from 5 percent but are dominantly 15 to 30 percent. 
These soils are in the Altamont, Bosanko, and Diablo 
series. They are 16 to 36 inches deep over decom- 
posed rock. When dry, the surface layer becomes 
granular and deep cracks form. When wet, the soils 
swell and the cracks close. 

These soils have medium to high fertility. 
available water holding capacity is 2.5 to 5.5 
inches. Permeability is slow. Runoff is slow to 
rapid, and the erosion hazard slight to high. Till- 
age pans do not form easily because the soil shrinks 
and swells. 

All the soils are suited to range. All except 
Bosanko stony clay are suited to tomatoes. None are 
suited to avocados. A few specialty crops are some- 
times grown in areas under intensive management. 
Citrus can be grown on the Bonsanko soil but re- 
quires efficient irrigation and tillage practices. 
Only a small acreage is grazed. All crops respond 
to nitrogen and phosphorus. The supply of potassium 
is generally adequate. Deficiencies of minor ele- 
ments affect citrus. Air drainage is very good, and 
frost-sensitive crops can be grown in all locations. 

Sheet and gully erosion are hazards in unpro- 
tected areas. Tilling on the contour, growing cover 
crops, and leaving crop residue on the surface 
during rainy periods are needed for erosion control. 
Generally, sprinklers are used for irrigating. Con- 
tour furrows are used for intensively managed vege- 
table crops. 


The 


Capability Unit IVe-8(19) 


The soils in this unit are moderately well 
drained or well drained and are moderately deep over 


bedrock or a very slowly permeable hardpan. They 
are in the Carlsbad and Escondido series. They are 
on uplands. Slopes are 9 to 15 percent. The sur- 


face layer is gravelly loamy sand or very fine sandy 
loam, and the subsoil is loamy sand or very fine 
sandy loam. 

These soils have medium fertility. They are fri- 
able and fairly easy to work. A weak pan is likely 
to form in areas where tillage is excessive. Runoff 
is medium, and the erosion hazard moderate. The 
available water capacity is 3 to 5.5 inches in the 
20 to 39 inches of rooting depth. Permeability is 
moderate to moderately rapid as far down as the 
hardpan. 

These soils are used for citrus, flowers, specialty 
crops, and dryfarmed grain. Only the Escondido soil 
is suited to tomatoes. Protection for frost-sensi- 
tive crops is occasionally needed in some inland 
areas. The response to nitrogen and phosphorus is 


usually favorable. 
erally adequate. 

The hazard of erosion is moderate in areas under 
clean tillage. Tilling on the contour, growing 
winter cover crops, and leaving crop residue on the 
surface help in erosion control. Generally, sprin- 
klers are used for irrigating. Contour furrows or 
cross-slope furrows are commonly used for tomatoes 
or specialty crops in areas under intensive manage- 
ment. 


The supply of potassium is gen- 


Capability Unit IVec-1(20) 


This unit consists of well-drained, very deep 
soils on alluvial fans and basins. Slopes are 2 to 
15 percent. These are soils of the Bull Trail and 
Calpine series. The texture of the surface layer 
ranges from coarse sandy loam to sandy loam, and 
that of the subsoil from coarse sandy loam to sandy 
clay loam. 

The soils in this unit have medium to low fertil- 
ity and are very friable and easy to till. The 
available water holding capacity is 4.5 to 7.5 
inches in the 60 inches of rooting depth. Permeabil- 
ity is moderately rapid to moderately slow. Runoff 
is slow to medium, and the erosion hazard slight to 
moderate. 

Soils in this unit are poorly suited to dryfarmed 
small grain and forage crops. The average annual 
precipitation is 11 to 22 inches. Supplemental 
irrigation is seldom needed. All crops respond to 
nitrogen and phosphorus. The supply of potassium 
is adequate. 

Growing winter annual crops helps to control soil 
loss during winter rains. All tillage should be 
done across the slope or on the contour. Range is 
the predominant use. Range management is described 
under the heading "Loamy range site." 


Capability Unit IVec-4(20) 


This unit consists of deep, somewhat excessively 
drained soils on uplands. Slopes are 5 to 15 per- 
cent. These are soils of the Kitchen Creek series. 
The surface layer is loamy coarse sand, and the 
subsoil is coarse sandy loam. These soils are under- 
lain by weathered granitic bedrock. 

These soils are very friable and easy to till. 
Fertility is low. The available water holding ca- 
pacity ranges from 3 to 5.5 inches but averages more 
than 4 inches in the 36 to 60 inches of rooting 
depth. Permeability is moderately rapid. Runoff is 
slow to medium, and the erosion hazard slight to 
moderate. 

The soils in this unit are poorly suited to dry- 
farmed small grain or forage crops, except when win- 
ter precipitation is above normal. The average 
annual precipitation is 12 to 18 inches. Supple- 
mental irrigation is seldom needed. All crops 
respond to nitrogen and phosphorus. The supply of 
potassium is adequate. 


Growing winter annual crops controls most soil 
loss during winter rains. Range management is de- 
scribed under the heading "Sandy range site." 


Capability Unit IVs-3(19) 


Placentia sandy loam, 0 to 2 percent slopes, is 
the only soil in this unit. It is shallow over a 
very slowly permeable sandy clay subsoil and is mod- 
erately well drained. It is on terraces. The sur- 
face layer is sandy loam, and the subsoil is sandy 
clay. 

This soil is low to medium in fertility. The 
available water holding capacity is 3 to 4 inches 
in the 10 to 20 inches of rooting depth. Permeabil- 
ity is very slow. Runoff is very slow, and the ero- 
sion hazard is slight. Care is needed in tilled 
areas to avoid exposing the sandy clay subsoil or 
mixing it with the coarser textured surface materi- 
al. 

If well managed, this soil is suited to tomatoes, 
flowers, and dryfarmed grain. It is not suited to 
avocados because the subsoil is very slowly permea- 
ble. All commonly grown crops respond to nitrogen, 
and some respond to phosphorus. 

Leaving crop residue on the surface reduces the 
hazard of erosion. Flooding is infrequent. Pro- 
visions for handling runoff from adjacent soils are 
needed. Both sprinklers and furrows are used for 
irrigating. Care is needed in irrigating to avoid a 
perched water table. 


Capability Unit IVs-4(19) 


The soils in this unit are very deep, somewhat 
excessively to excessively drained and moderately 
rapidly to very rapidly permeable. They are in the 
Anderson, Corralitos, Marina, and Tujunga series. 
They are soils on alluvial fans and plains adjacent 
to steep mountains and beach ridges. Slopes are 0 
to 30 percent. The texture ranges from very grav- 
elly sandy loam to sand. 

These soils have low to medium fertility. Runoff 
is very slow to medium, and the erosion hazard is 
slight to moderate. The available water holding 
capacity is 3 to 5 inches in the 60 inches of root- 
ing depth. Flooding is an infrequent hazard on the 
Tujunga soil. Tillage is difficult in some areas 
because of the large amount of gravel. 

All the soils are suited to avocados and range. 
All except the Tujunga soil are suited to citrus. 
All except the Anderson soil are suited to flowers. 
The Tujunga soil is suited to truck crops. Pro- 
tection against frost is needed for avocados, cit- 
rus, and other frost-sensitive crops in nearly level 
to gently sloping areas. All crops respond to 
nitrogen. All but avocados respond to phosphorus. 
The supply of potassium is adequate. Deficiencies 
in trace elements, especially zinc, occur in some 
locations. 

The rapid infiltration reduces the rate of runoff 
during rainy periods. A perennial cover crop of 
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moderate density generally gives adequate protection 
against erosion in the steeper areas. Generally 
sprinklers are used in irrigating. A well-managed, 
adequately designed irrigation system is required if 
furrows are used. Light, frequent irrigation is 
needed to avoid leaching out nutrients and losing 
too much water through deep percolation. 


Capability Unit IVs-4(30) 


This unit consists of very deep soils in the 
Rositas series. Slopes are 0 to 9 percent. These 
soils are predominantly loamy coarse sands. They 
are somewhat excessively drained, slightly calcar- 
eous, and mildly to moderately alkaline. 

These soils are very friable and easy to till. 
Tillage pans are seldom a problem. Fertility is 
low. The available water holding capacity is 3 to 
4 inches in the 60 inches of rooting depth. Perme- 
ability is rapid. Runoff is very slow to mediun, 
and the erosion hazard is slight to moderate. 

These soils are best suited to grapefruit, vine- 
yards, and alfalfa. Deep cuts can easily be made 
in leveling without reducing productivity. Non- 
legumes respond to nitrogen and phosphorus, but 
legumes respond only to phosphorus. The supply of 
potassium is adequate. 

Wind erosion is a problem occasionally, and the 
soils are slightly damaged by drifting sand. The 
loss of water through deep percolation is a major 
hazard. Irrigations need to be light and frequent 
to prevent excessive loss of water. Furrows and 
borders are used for irrigating. 


Capability Unit IVsc-4(20) 


This unit consists of very deep, excessively 
drained soils on flood plains and alluvial fans. 
Slopes are 0 to 15 percent. These are soils in the 
Mottsville series. Their texture is loamy coarse 
sand. 

These soils are very friable and easy to till. 
Fertility is low to medium. The available water 
holding capacity is 4 or 5 inches in the 60 inches 
of rooting depth. Permeability is rapid. Runoff 
is very slow to medium, and the erosion hazard 
slight to moderate. 
soils in this unit are poorly suited to dry- 
farmed small grain and forage crops, except when 
winter precipitation is above normal. The average 
annual precipitation is 14 to 20 inches. Supple- 
mental irrigation water is seldom needed. All crops 
respond to nitrogen and phosphorus. The supply of 
potassium is adequate. 

Growing winter annual crops controls most soil 
loss during winter rains. Management for range is 
described under the heading "Sandy range site." 


Capability Unit Vw-1(20) 


Mottsville loamy coarse sand, wet, 0 to 2 per- 
cent slopes, is the only soil in this unit. It is 
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a very deep soil in mountain meadows. The texture 
is loamy coarse sand to coarse sandy loam. The 
water table is frequently high late in winter and 
early in spring. The soil is dry in summer and 
fall. 

Fertility is medium. The available water holding 
capacity is 4 or 5 inches in the 60 inches of root- 
ing depth. Permeability is rapid. The average an- 
nual precipitation is 14 to 20 inches. Snow falls 
occasionally late in winter. Runoff is very slow, 
and the erosion hazard is slight. Overflow is an 
occasional hazard. The soil is slightly saline in 
a few small areas. 

This soil is used mainly for range. Gullies 
occasionally form in areas where water concentrates. 
Grassed waterways or drop structures can be used for 
gully control. Range management is described under 
the heading 'Wet Meadows range site." 


Capability Unit VIe-1(19) 


The soils in this unit are moderately well drain- 
ed to excessively drained and shallow to very deep. 
They are on alluvial fans, terraces, and uplands. 
Slopes are dominantly 15 to 30 percent but range 
from 5 to 50 percent. These are soils of the Blas- 
ingame, Cieneba, Fallbrook, Las Posas, Linne, Ramona, 
and Vista series. The texture of the surface layer 
ranges from gravelly sandy loam to clay loam, and 
that of the subsoil from coarse sandy loam to light 
clay. 

These soils have low to medium fertility and are 
friable and fairly easy to work. Tillage pans form 
infrequently. Cultivation should be kept to a mini- 
mum because of the slope. The available water hold- 
ing capacity is 1 to 9 inches in the 10 to more than 
60 inches of rooting depth. Permeability ranges 
from rapid to moderately slow. Runoff is slow to 
rapid, and the erosion hazard slight to high. 

Most of the soils in this unit are suited to 
citrus and range. The Cieneba, Fallbrook, and Vista 
soils are suited to avocados. The Cieneba soils are 
too shallow for citrus. Cieneba coarse sandy loam, 
5 to 15 percent slopes, eroded, is used for flowers. 
The Linne soil is used only for range. The frost 
hazard is usually very slight. The response to 
nitrogen is favorable. Citrus responds to phos- 
phorus. The supply of potassium is adequate. 

Cover crops or a cover of perennial vegetation is 
the most suitable practice for controlling erosion 
in avocado or citrus groves. Mature avocado or- 
chards provide adequate cover, but young orchards 
need protection. Generally, sprinklers are used for 
irrigating. 

The soils in this unit respond to seeding and 
fertilization of adapted grasses and legumes for 
range. The range needs to be protected from over- 
grazing and fire. 


Capability Unit VIe-1(20) 


This unit consists of well-drained soils that are 
moderately deep to very deep over weathered bedrock. 


They are on uplands. Slopes are 5 to 30 percent. 
These are soils of the Boomer, Crouch, and Holland 
series. The surface layer ranges from coarse sandy 
loam to loam, and the subsoil from sandy loam to 
clay loam. 

Fertility is medium to high. The available water 
holding capacity ranges from 3 to 7.5 inches in the 
23 to 60 inches of rooting depth. Permeability is 
moderately slow to moderately rapid. Snow falls 
occasionally late in winter. Runoff is medium to 
rapid, and the erosion hazard moderate to high. 

These soils are suited to range and recreational 
facilities. All are suited to deciduous orchards 
and improved pasture. The average annual precipita- 
tion is 20 to 38 inches. Supplemental irrigation is 
seldom needed. Orchards and pasture respond favor- 
ably to nitrogen and phosphorus. The supply of 
potassium is adequate. 

Range is the predominant use; management prac- 
tices are described under the heading "Loamy range 
site." Clean tillage is not suitable for orchards. 
Excessive soil losses occur during prolonged rainy 
periods in winter. A permanent grass cover is the 
best means of controlling erosion. 


Capability Unit Vle-3(19) 


In this unit are moderately well drained to well 
drained, shallow to moderately deep soils that have 
a very slowly permeable subsoil. These are soils of 
the Huerhuero, Las Flores, and Redding series. They 
are on uplands and marine terraces. Slopes range 
from 2 percent but are dominantly 15 to 30 percent. 
The surface layer is loam, loamy fine sand, or grav- 
elly loam, and the subsoil is clay, sandy clay, or 
gravelly clay. 

These soils have low to medium fertility. 
available water holding capacity is 1.5 to 4.5 
inches in the rooting depth of 13 to 36 inches. 
Runoff is slow to rapid, and the erosion hazard 
slight to high. The soils are slightly to moder- 
ately eroded. 

The soils in this unit are best suited to range. 
The steep slopes, the erosion hazard in tilled 
areas, and the low available water holding capacity 
make them unsuitable for cultivated crops. 

Maintaining a permanent vegetative cover is the 
most practical means of erosion control. Range 
management is described under the headings '"'Claypan 
range site" and "Acid Claypan range site." 


The 


Capability Unit VIe-5(19) 


This unit consists of well-drained and moderately 
deep soils on uplands. Slopes are 30 to 50 percent. 
These are clays of the Altamont and Diablo series. 
They are 20 to 32 inches deep over weakly consoli- 
dated sandstone and shale. 

These soils have medium to high fertility. They 
are limy in the subsoil. The available water hold- 
ing capacity is 3.5 to 5 inches in the 20 to 32 
inches of rooting depth. Permeability is slow in 


the subsoil. 
ard high. 

The soils in this unit are suited to grazing. 
Maintaining a permanent vegetative cover is the most 
practical means of erosion control. Range manage- 
ment is described under the heading "Clayey range 
site." 


Runoff is rapid, and the erosion haz- 


Capability Unit VlIe-7(19) 


This unit consists of shallow to moderately deep, 
excessively drained to moderately well drained. 
stony to cobbly soils of the Auld, Cieneba, Redding, 
Blasingame, Fallbrook, Las Posas, Olivenhain, and 
Vista series. They are on uplands or marine ter- 
races. Slopes range from 2 percent but are domi- 
nantly 9 to 30 percent. The surface layer is stony 
clay or cobbly loam to coarse sandy loam, and the 
subsoil is stony or cobbly clay to sandy loam. 

Fertility is high to low. The available water 
holding capacity is 6.5 inches in the 10 to 40 
inches of rooting depth. Permeability is very slow 
to moderately rapid. Runoff is slow to rapid, and 
the erosion hazard slight to high. 

These soils are suited to range. The rockiness 
of the Fallbrook and Vista soils prevents ordinary 
tillage but does not prevent the establishment or 
management of tree crops. The Fallbrook, Cieneba, 
and Vista soils are suited to avocados. All but 
the Auld, Cieneba, Las Posas, and Redding soils 
are suited to citrus. Groves in some of the more 
gently sloping areas require frost protection. 
Citrus and avocados respond to nitrogen, and citrus 
responds to phosphorus. The supply of potassium is 
adequate, but deficiencies in trace elements, par- 
ticularly zinc, occur in some areas. 

Growing permanent cover crops and leaving crop 
residue on the surface help in erosion control. 
Sprinklers are used for irrigating. Range manage- 
ment is suggested in the descriptions of range 
sites "Clayey," "Shallow Loamy," "Loamy," "Claypan," 
and "Acid Claypan." 


Capability Unit VIe-7(20) 


This unit consists of moderately well drained and 
well drained, rocky, stony, and cobbly soils of the 
uplands. Slopes range from 5 percent but are domi- 
nantly 9 to 30 percent. These are soils of the 
Bancas, Boomer, Crouch, Holland, La Posta, Las 
Posas, Sheephead, and Soboba series. They are mod- 
erately deep to deep over weathered bedrock. Some 
are slightly to moderately eroded. The surface 
layer ranges from coarse sandy loam to stony loam 
and stony fine sandy loam. The subsoil ranges from 
sandy loam to stony clay loam to light clay. 

Fertility is low to medium. The available water 
holding capacity is 2 to 6.5 inches in the 20 to 60 
inches of rooting depth. Permeability is moderately 
rapid to moderately slow. Runoff is medium to rapid, 
and the erosion hazard moderate to high. The aver- 
age annual precipitation is 12 to 35 inches. Snow 
falls occasionally late in winter. 
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The soils in this unit are used mainly for range 
or recreation. They are too stony or rocky for cul- 
tivation. There are small acreages of woodland on 
Boomer and Holland soils. Range management is de- 
scribed under the headings "Loamy range site" and 
"Sandy range site." 


Capability Unit VlIe-8(19) 


This unit consists of well-drained, very shallow 
to moderately deep soils on uplands. Slopes are 9 
to 30 percent. These are soils of the Carlsbad, 
Escondido, and Gaviota series. The surface layer is 
gravelly loamy sand to very fine sandy loam. 

Fertility is low to medium. The available water 
holding capacity is 1 to 5.5 inches in the 9 to 37 
inches of rooting depth. Permeability is moderate 
to rapid as far down as the hardpan or hard rock. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. 

These soils are suited to range. The Carlsbad 
and Escondido soils are suited to citrus. Citrus 
responds to nitrogen and phosphorus. The supply of 
potassium is adequate, but deficiencies in trace 
elements, particularly zinc, occur in some areas. 

A cover crop is the most practical means of pre- 
venting excessive erosion in orchards. Sprinklers 
are used for irrigating. Range management is sug- 
gested in the descriptions of range sites "Sandy," 
"Loamy," and "Shallow Loamy." 


Capability Unit Vlec-1(20) 


Bull Trail sandy loam, 15 to 30 percent slopes, 
eroded, is the only soil in this unit. It is a 
well-drained soil in alluvial basins. It is very 
deep over feldspathic sandy alluvium. The surface 
layer is sandy loam, and the subsoil is sandy clay 
loam. 

Fertility is medium. The available water holding 
capacity is 6 to 7.5 inches in the 60 inches of 
rooting depth. Permeability is moderately slow. The 
average annual precipitation is 16 to 22 inches. 
Runoff is medium to rapid, and the erosion hazard 
moderate to high. 

Gullies occasionally form in places where water 
concentrates. Grassed waterways or drop structures 
can be used for gully control. The soils are used 
mainly for range. Range management is described 
under the heading "Loamy range site." 


Capability Unit VIs-7(19,20) 


The one soil in this unit, Anderson very gravelly 
sandy loam, 9 to 45 percent slopes, is very deep and 
somewhat excessively drained or excessively drained. 
The texture ranges from stony loamy sand to very 
gravelly sandy loam. 

Fertility is low. The available water holding 
capacity is only 2.5 to 5 inches in the more than 
60 inches of rooting depth. Permeability is moder- 
ately rapid to very rapid. Runoff is medium to 
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rapid, and the erosion hazard moderate to high. The 
average annual precipitation is 12 to 18 inches. 

This soil is not used for cultivated crops be- 
cause it is gravelly. It is suited to avocados. It 
is also used for range. Protection from frost is 
needed in a few places. The response to nitrogen 
is favorable. Avocados do not respond favorably to 
phosphorus. The supply of potassium is adequate. 

A cover crop or a perennial vegetative cover is 
the most practical means of preventing excessive 
erosion in orchards. Sprinklers are used for irri- 
gating. Range management is described under the 
heading "Loamy range site." 


Capability Unit VIsc-4(20) 


In this unit are moderately deep, somwhat ex- 
cessively drained and well-drained, coarse-textured 
soils on uplands. Slopes are 5 to 30 percent. These 
are soils of the La Posta series. The texture is 
loamy coarse sand or fine sandy loam. Decomposed 
granitic bedrock is at a depth of 10 to 32 inches. 

Fertility is low. The available water holding 
capacity is 2 or 3 inches. Permeability is rapid to 
moderately rapid. Runoff is medium to rapid, and 
the erosion hazard moderate to high. The average 
annual precipitation is 15 to 30 inches. Snow falls 
occasionally late in winter. 

The soils in this unit are used for range and 
recreational facilities. Range management is de- 
scribed under the heading "Granitic range site." 


Capability Unit VIIe-1(19) 


The soils in this unit are moderately well 
drained to excessively drained and are shallow to 
moderately deep over decomposed granitic rock or 
weakly consolidated marine sandstone. They are in 
the Cieneba, Fallbrook, Las Flores, and Vista 
series. They are in the Foothills. Slopes range 
from 9 to 65 percent. The surface layer ranges from 
sandy loam to loamy fine sand, and the subsoil from 
coarse sandy loam to sandy clay. 

These soils have low to medium fertility. The 
available water holding capacity is 1 to 5 inches 
in the 10 to 40 inches of rooting depth. Permea- 
bility is very slow to moderately rapid. Runoff is 
medium to very rapid, and the erosion hazard moder- 
ate to very high. The Cieneba soil is moderately 
eroded. Fallbrook and Las Flores soils are severely 
eroded. 

These soils are not suited to cultivation. They 
are used only for range. Marginal areas of Cieneba, 
Fallbrook, and Vista soils are used for avocados 
(pl. IV, top), and soils that have slopes of less 
than 30 percent are used for citrus. Both avocados 
and citrus respond to nitrogen. Annual grasses and 
woody plants produce some forage late in winter and 
in spring. 

A permanent vegetative cover is the most practi- 
cal means of erosion control. Generally sprinklers 
are used for irrigating citrus and avocados. Range 


management for these soils is suggested in the de- 
scriptions of range sites "Shallow Loamy," "Loamy," 
and "Claypan." 


Capability Unit VIIe-1(20) 


This unit consists of well-drained to somewhat 
excessively drained, shallow to deep soils on up- 
lands. Slopes are 5 to 50 percent. These are soils 
of the Crouch and La Posta series. The texture of 
the surface layer is coarse sandy loam to loamy 
coarse sand, and that of the subsoil ranges from 
sandy loam to loamy coarse sand. Acid igneous bed- 
rock is at a depth of 16 to 27 inches in the La 
Posta soil and at a depth of 36 to 58 inches in the 
Crouch soil. 

Fertility is low to medium. The available water 
holding capacity is 1 or 2 inches for the La Posta 
soil and 4.5 to 7.5 inches for the Crouch soil. 
Permeability is moderately rapid to rapid. Runoff 
is medium to rapid, and the erosion hazard moderate 
to high. The La Posta soil is severely eroded. The 
average annual precipitation ranges from 15 to 35 
inches. Snow falls occasionally late in winter. 

The soils in this unit are suited to range and 
recreational facilities. The slope and the erosion 
hazard are the main limitations. Severe erosion is 
common for 1 or 2 years following a brush fire. 
Forage production is limited to browse and annual 
grasses. Range management is described under the 
headings "Loamy range site" and "Granitic range 
site." 


Capability Unit VIIe-4(30) 


Rositas fine sand, hummocky, 5 to 9 percent 
slopes, is the only soil in this unit. It is a 
very deep, somewhat excessively drained soil. It is 
slightly calcareous and mildly to moderately alka- 
line. Sand abrasion and blowing sand are the main 
hazards. 

This soil has low fertility. It takes in mois- 
ture during high-intensity summer storms. Runoff is 
slow to medium. The hazard of water erosion is 
slight to moderate, and that of wind erosion moder- 
ate to high. The available water holding capacity 
is 3 to 4 inches in the 60 inches of rooting depth. 
Permeability is rapid. 

Rainfall is sufficient to produce some forage for 
regular grazing. Forage production is good if the 
range is carefully managed. Range management is 
described under the heading "Sandy range site." 


Capability Unit VIIe-7(19) 


This unit consists of well-drained, shallow to 
moderately deep, rocky, stony, cobbly, and gravelly 
soils in the Blasingame, Cieneba, Fallbrook, Ham- 
bright, Las Posas, Olivenhain, Redding, and Vista 
series. These soils are on marine terraces and 
uplands. Slopes are dominantly 30 to 75 percent but 


in some places are only 9 percent. The surface lay- 
er ranges from coarse sandy loam to gravelly clay 
loam. In most areas the subsoil ranges from sandy 
loam to clay and in some areas is gravelly, cobbly, 
very cobbly, or stony. 

Fertility is low to medium. The available water 
holding capacity ranges from less than 1 inch to 6 
inches in the 5 to 40 inches of rooting depth. Per- 
meability is very slow to moderately rapid. Runoff 
is medium to very rapid, and the erosion hazard mod- 
erate to very high. The rooting depth in the 
Redding soil is limited by an indurated hardpan and 
in the Olivenhain soil by very slow permeability. 

These soils are well suited to range. They are 
not suited to crops because they hold a limited 
amount of water available to plants. Cobblestones 
and steep slopes restrict tillage. Marginal areas 
of Vista, Cieneba, and Fallbrook soils are used for 
avocados. Cieneba and Fallbrook soils are also used 
for citrus. Avocados and citrus respond to nitrogen. 

A permanent vegetative cover is the most practi- 
cal means of erosion control. Generally sprinklers 
are used for irrigated avocados and citrus. Range 
management is described under the headings "Shallow 
Loamy range site" and "Loamy range site." 


Capability Unit VIIe-7(20) 


This unit consists of very shallow to moderately 
deep, moderately well drained to excessively drain- 
ed, rocky, stony, or cobbly soils on uplands. Slopes 
are dominantly 30 to 65 percent but range from 5 to 
75 percent. These are soils of the Bancas, Boomer, 
Crouch, Holland, La Posta, Las Posas, Sheephead, and 
Tollhouse series. They formed over mica schist and 
acid igneous bedrock. Their texture ranges from 
stony loam to loamy coarse sand. Rock outcrop 
covers 2 to 10 percent of some areas. 

Fertility is low to medium. The available water 
holding capacity is 1 to 6.5 inches in the 5 to 58 
inches of rooting depth. Permeability is moderately 
slow to rapid. Runoff is medium to very rapid, and 
the hazard of erosion is moderate to very high. The 
average annual precipitation ranges from 12 to 38 
inches. Light snow falls occasionally late in win- 
ter. 

The soils in this unit are suitable for range and 
watershed. Range management is suggested in the de- 
scriptions of range sites "Loamy," "Shallow Loamy," 
and "Granitic." 


Capability Unit VIIe-8(19) 


The soils in this unit are in the Exchequer, 
Gaviota, and San Miguel series. All are well drain- 
ed. All but the San Miguel soils are very shallow 
over hard, fractured rock. San Miguel soils range 
to moderately deep. All are on uplands. Slopes are 
9 to 70 percent. Textures range from silt loam to 
fine sandy loam. Rock outcrop covers 2 to 10 per- 
cent of many areas. 
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These soils have very low to low fertility. The 
available water holding capacity is 0.5 inch to 3 
inches in the 3 to 20 inches of rooting depth. Per- 
meability is moderately rapid to slow. Runoff is 
medium to very rapid, and the erosion hazard is 
moderate to very high. 

The soils in this unit are suited to range and 
watershed. Large areas of the very steep, rocky 
slopes covered with woody vegetation are very poor 
for grazing. Watershed is the most satisfactory 
use. 

A permanent vegetative cover is the most practi- 
cal means of erosion control. Range management is 
described under the headings "Acid Claypan range 
site" and "Shallow Loamy range site." 


Capability Unit VIIs-4(30) 


This unit consists of very deep, excessively 
drained and somewhat excessively drained soils in 
the Carrizo and Rositas series. Slopes are 0 to 15 
percent. In most places the texture is loamy coarse 
sand or very gravelly sand. The soils are noncal- 
careous to slightly calcareous and mildly alkaline 
to moderately alkaline. 


These soils have low to very low fertility. They 


take in moisture during high-intensity summer storms. 


Runoff is medium to very slow. The erosion hazard 
is slight to moderate. Permeability is rapid to 
very rapid. The available water holding capacity is 
1.5 to 4 inches in the 60 inches of rooting depth. 

Rainfall is sufficient to produce some forage for 
regular grazing. Range management is described 
under the heading "Sandy range site." 


Capability Unit VIIs-8(19) 


The soils in this unit are well drained to ex- 
cessively drained, very shallow to shallow, rocky to 
very rocky soils of the Cieneba, Exchequer, and 
Friant series. They are on uplands. Slopes are 9 
to 75 percent. The surface layer ranges from coarse 
sandy loam to silt loam. Depth to bedrock is 3 to 
17 inches. 

These soils have low to very low fertility. The 
available water holding capacity ranges from less 
than 0.5 inch to 2 inches. Permeability is moder- 
ate to rapid. Runoff is medium to very rapid, and 
the erosion hazard moderate to very high. 

These soils are used only for range. The large 
amount of rock outcrop and the steep slopes make 
them unsuitable for cultivation. 

A permanent vegetative cover is the most practi- 
cal means of erosion control. Range management is 
described under the heading "Shallow Loamy range 
site." 


Capability Unit VIIIe-1(19,20,30) 


This unit consists of Badland, Made land, Rough 
broken land, Sloping gullied land, Steep gullied 
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land, and Terrace escarpments. None are of any value 
for farming. Some are in all three resource areas; 
others are in only one or two. Runoff is rapid, and 
the erosion hazard high. 

This unit is suitable for watershed and wildlife 
habitat. Establishing and maintaining permanent 
vegetation is desirable for erosion control. 


Capability Unit VITIw-4(19, 20,30) 


Only Coastal beaches and Riverwash are in this 
unit. Neither is suited to farming because of fre- 
quent overflow and very coarse textured soil materi- 
al. Riverwash is in stream channels. It supports a 
small amount of woody vegetation. Coastal beaches 
is in resource area 19. Riverwash is in all three 
resource areas. 

This unit is suited to recreational facilities 
and wildlife habitat. 


Capability Unit VIIIw-6(19,30) 


This unit consists of Playas and Tidal flats. 
Tidal flats is in resource area 19. It is level and 
subject to tidal overflow. It ranges from clay to 
very fine sand and is saline. Runoff is very slow, 
and the erosion hazard is slight. Tidal flats is 
suited to wildlife habitat. 

Playas are old desert lakebeds. They are in 
resource area 30. The soil material is saline. 
These areas are used mainly for recreation and 
wildlife habitat. 


Capability Unit VIIIs-1(19,20,30) 


This unit consists of Acid igneous rock land, 
Metamorphic rock land, Stony land, Loamy alluvial 
land, and the very steep, severely eroded soils 
of the Huerhuero series. All are dominantly 
rock outcrop and have no value for farming. The 
associated soil material is shallow and infertile. 
Runoff is rapid to very rapid, and the erosion haz- 
ard moderate to very high. 

This unit is suited to wildlife habitat, recrea- 
tional facilities, and watershed. Some of these 
land types are in all three resource areas; others 
are in only one or two. 


Crop Management and Yields 


Cultivated crops are grown year round along the 
coast of the San Diego Area, but to a lesser extent 
inland because of winter frost. The management 
practiced is based on the suitability of the soil 
and the climate and on the needs of the crop. Man- 
agement suggestions can be obtained from the local 
farm advisor or from the office of the Soil Conser- 
vation Service. 

The management needed to obtain the yields shown 
in table 22 is described in the pages that follow. 


The yields and the suggested management are based on 
current technology and plant varieties, on observa- 
tions made by personnel of the Soil Conservation 
Service and the University of California Agricultur- 
al Extension Service, and on the agricultural comm- 
issioner's annual report for San Diego County (8). 
New developments in crop breeding, control of in- 
sects and diseases, irrigation methods, and other 
management practices will eventually make obsolete 
some of the practices suggested and the yields pre- 
dicted. 

The yield figures shown in table 22 are averages 
that can be expected over a period of years. In any 
given year, yields may be considerably higher or 
lower than the average. If little or no information 
was available on the yield of a given crop on a par- 
ticular soil, estimates were made by ‘comparing this 
soil with similar soils for which yield data were 
available. It is assumed that irrigation water is 
now available or can be made available for all crops 
listed in table 22, except for barley. 

All requirements for plant nutrients are for the 
elemental form; for example, pounds per acre of the 
element phosphorus. The gross irrigation require- 
ment is for the total annual plant need per acre 
less the average effective precipitation. It is 
calculated on the assumption that the irrigation 
system is about 70 percent efficient for citrus and 
avocados and about 55 percent efficient for celery, 
tomatoes, and gladioli. 

A large variety of truck crops is grown in the 
San Diego Area. Table 22 shows yields for only 
celery and tomatoes. 

The suitability of the soils for each crop, by 
mapping unit, is shown in table 21. The general 
management needed for each crop listed in table 22 
follows. 

Tomatoes .--Deep loams, clay loams, and clays are 
the most suitable soils for tomatoes. Sandy soils 
require more fertilization and irrigation. 

Seedbed preparation consists of disking and plow- 

ing for furrow irrigation. 

About 100 pounds of nitrogen, 75 pounds of phos- 
phorus, and 20 yards of chicken manure are 
applied during the growing season. 

Tomatoes are furrow irrigated. About 4 1/2 acre- 
feet of water is applied per acre each season. 

Ace, 428, and F-1 hybrids are the main varieties. 
Nursery transplants are set out from January 
into June or July. Plant density ranges from 
4,000 to 6,000 plants per acre. 

Light cultivation controls weeds. 

Pesticides are used for control of mites, horn- 
worms, and other types of worms. 

Fumigation and resistant plant varieties are used 
for control of fusarium wilt and verticillium 
wilt. 

Harvesting begins in May and extends into January. 
The fall crop makes up two-thirds to three- 
fourths of the annual yield. 

Avocados .--Avocado trees require well-drained 
soils and good air drainage. Avocados are more sen- 
sitive to frost than oranges and lemons. Windbreaks 
should be provided in areas subject to damage from 


472-773 O - 73 - (Pt. 2) - 8 


east winds, and protection against the cool ocean 
breeze is needed on the coast. 
Soils unsuitable for avocados are those that are 


moderately slowly to slowly permeable, for 
example, soils that have a clay surface layer 
or subsoil or that overlie hard, impermeable 
rock. 


Rolling, brush-covered soils are the sites for 


most new groves. A brush rake and a rotary 
chopper are desirable for clearing. The debris 
is left on the soil to control erosion. Con- 
tour ripping loosens the subsoil, permits root 
penetration, and increases water absorption. 
Barley is seeded between trees after they are 
planted,unless annual grasses have been estab- 
lished. 


Planting is done in March, April, and May, after 


the danger of frost and before hot weather; 
trees should be planted only deep enough to 
cover the ball. 


Principal varieties are Fuerte, Hass, and Bacon. 
Plant density is generally one tree per 20 feet. 
Light applications of nitrogen are needed early 


in spring. Nitrogen content can be checked 
by taking leaf samples 4 to 6 months old from 
August to October. The content should be 1.6 
to 2 percent in young but mature leaves. 
Heavier applications of nitrogen are generally 
needed on the Hass variety. 


Zinc is sprayed on trees each spring. 


Zinc sulfate can be added to the soil in bands 
at the drip line. These additions are effec- 
tive for 3 to 6 years. Generally they are 23 
to 28 percent metallic zinc. 


Sprinklers are used for irrigating. About 3 1/2 


acre-feet of water per year is needed. Occa- 
sional overirrigation leaches salts from the 
root zone and encourages the growth of cover 
crops around new plantings. 


For control of snails, brown mites, loopers, rats, 


ants, and thrips, consult an entomologist or 
the county agricultural commissioner. 


Planting resistant rootstock varieties, covering 


susceptible parts with fungicides or disinfect- 
ants, avoiding conditions that contribute to 
infection, and keeping down sources of infec- 
tion are the best ways to prevent and control 
disease. 

Root rot.--Do not plant on moderately slowly 

to very slowly permeable soils. Prevent the 
spread of disease by establishing chemical 
barriers, sterilizing tools, removing diseased 
trees, and discontinuing irrigations in infect- 
ed areas. 

Skin blotch.--Remove diseased trees and set out 
new seedlings. 

Cankers .--Cut out diseased parts and treat with 
bordeaux spray. 

Verticillium.--Remove trees that do not recov- 
er, fumigate before replanting, and remove 
nearby susceptible plants. 

Sunburn.--Maintain soil moisture at a proper 
level to avoid wilting, shade young trees, 
whitewash exposed limbs and trunks, and prune 
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or topwork where needed. 

Avoid working wet soils. 

Replace diseased trees promptly, and replace 
low-producing trees. 

Prune trees after fruit is harvested. Remove 
dead wood and lower branches so that water is 
evenly distributed. Prune low producers and 
topwork old varieties to standard varieties, 
with careful followup to shape a good tree. 

Oranges and Lemons.--Orange and lemon trees re- 

quire good air drainage, but they can withstand a 
slightly colder temperature than avocado trees. 
Windbreaks should be provided in areas subject to 
damage from east winds, and protection against the 
cool ocean breeze is needed on the coast. 

Orange and lemon trees grow best on well-drained 


agricultural commissioner. Ant control is 
important, particularly in spring and summer. 
Planting resistant rootstock varieties, covering 
Susceptible parts of trees with fungicides or 
disinfectants, avoiding conditions that con- 
tribute to infection, and keeping down the 
sources of infection are the best ways to pre- 
vent and control disease. 
Brown rot on lemons.--Use bordeaux spray on 
the lower part after the first rain. 
Internal breakdown and stylar end rot.--Keep 
level of soil moisture above the wilting 
point; remove older low-bearing trees. 
Brown rot, foot rot, and dry rot.--Plant 
young, clean trees. Plant high and use 
bordeaux spray at time of planting. Do not 


loams to sands, but they can be grown on well- 
drained clays if well managed. Mature trees 
on clay soils are likely to be smaller than 
those on loams or sands. The soil should be 
at least 20 to 36 inches deep. 

Rolling, brush-covered soils are the sites for 
most new groves. A brush rake and a rotary 
chopper are desirable for clearing. The de- 
bris is left on the soil to control erosion. 
Contour ripping loosens the subsoil, permits 
root penetration, and increases water absorp- 
tion. After clearing, the site is seeded to 
annual grasses and irrigated. If water is not 
available, mulches are desirable. 

Planting is done after the danger of frost and 
before hot weather, generally in March, April, 
and May. Trees should be planted only deep 
enough to cover the ball. 

The principal varieties are Valencia and navel 
oranges and Eureka lemons. 

Plant density is generally one tree per 15 by 20 
feet. It can be closer in areas where rooting 
depth is limited. 

Light applications of nitrogen applied early in 
spring stimulate growth. For oranges, the 
nitrogen content should be 2.4 to 2.6 percent 
in leaf samples taken in August to October, 
and for lemons, 2.3 to 2.5 percent. Samples 
should be young mature leaves about 4 to 6 
months old. 

Deficiencies in minor elements, such as zinc, 
manganese, copper, and magnesium, occur in 
places. 

Sprinklers are used for irrigating. It is impor- 
tant to keep the root zone from becoming too 
dry, and on clay soils to avoid wetting the 
trunk of the tree. Good water distribution is 
essential. Tipburn, sunburn, and dieback the 
following season are typical hazards on dry 
soils. About 3 acre-feet of water is applied 
each year, plus additional amounts if a cover 
crop is grown. Enough water should be applied 
periodically to leach salts from the root 
zone. 

Control of bud mites, silver mites, red Spiders, 
Scales, thrips, aphids, orangeworms, and 
snails is needed. For specific control mea- 
sures, consult an entomologist or the county 


108 


overirrigate, and avoid having water stand 
around the tree trunk. Cut away infected 
parts and examine the orchards annually. 
Scaly bark.--Prune trees in early stages or 
remove trees when they become nonproductive. 

Replace diseased trees promptly, and replace low 
producers. Fumigate the soil before replanting 
to control nematodes and gummosis fungi. All 
drainage problems should be corrected before 
trees are replanted. 

Remove only the deadwood from orange trees. 
Mechanical topping and hedging keep lemon 
trees manageable and maintain vigor and pro- 
ductivity. Hand pruning removes large stubs 
and weak branches. Remove suckers from trunk 
of young orange and lemon trees and remove 
cross branches. 

Celery.--Celery grows best on clay loams or clays, 
but if soil moisture can be effectively controlled 
by irrigation, it grows well on loams, silt loams, 
and sandy loams. Sand in mature stalks is a problem 
on sandy soils. The soil should be at least moder- 
ately deep. 

Most celery fields are disked, subsoiled, plowed, 
harrowed, and landplaned. Fields are fumigat- 
ed to control pink rot, and then the field is 
fertilized. After fertilization the field is 
sometimes disked, chiseled, and harrowed 
again. Furrows are spaced 24 to 40 inches 
apart, depending on the type of equipment and 
on the rows, whether they are Single or dou- 
ble. 

About 200 to 400 pounds of nitrogen per acre is 
applied; 90 pounds of phosphorus and 166 
pounds of potassium per acre are applied be- 
fore planting. Nutrient sprays, such as mag- 
nesium, boron, and calcium, are needed to con- 
trol blackheart, crown checking, and magnesium 
yellowing. 

Furrows are used for irrigating; about 7 acre- 
feet of water per acre is applied. 

Tall Utah 52-70, Tall Utah 52-701+, and Utah 16- 
11 are planted between August and November at 
the rate of 1 to 1 1/2 pounds of seed per 
acre. 

Density ranges from 35,000 to 44,000 plants per 
acre. In single-row beds, plants are spaced 
5 to 8 inches apart and rows are 24 to 40 


inches apart. In double-row beds, plants are 
spaced 7 to 10 inches apart and the beds are 
placed at 40-inch centers. 

Cultivation is needed to control weeds, loosen 
crusted soils, and reshape beds so that rows 
are at the top of the beds and not in furrows. 
Cultivate 3 to 4 weeks after transplanting. 
Seeded fields are generally cultivated before 
and after thinning. 

Damage from insects is seldom widespread. Seedbed 
treatment and field sanitation generally pre- 
vent major problems. 

Many of the common diseases can be prevented or 
controlled by seed treatment, seedbed and 
field sanitation, and application of fungi- 
cides. 

Harvesting begins as early as November 20 and 
extends to March 31. The largest crop is 
harvested January to March. 

Gladioli.--Gladioli are rotated with other crops 

to minimize problems caused by disease and pests. 

Gladioli grow best on sands or sandy loams but do 
well on loams or clay loams if well managed. 
The soil should be at least 10 to 20 inches 
deep; a soil more than 20 inches deep is 
better suited. 

Soil preparation consists of disking and plowing. 
Bulbs are placed in single rows about 30 
inches apart. 

Phosphorus and calcium are broadcast and disked 
into the soil before gladioli are planted. 
Nitrogen and potassium are added as sidedress- 
ings 3 or 4 times during the growing season. 

About 2 acre-feet of water is applied per acre 
during the growing season. Sprinklers and 
furrows are used for irrigating. 

Principal varieties are red Valeria, white Snow 
Cloud, pink Spic'n'Span, and Friendship. 

Jumbo No. 1 bulbs are planted in winter at a 
rate of 60,000 bulbs per acre. No. 3 size 
bulbs are planted in summer at a rate of 
100,000 or more bulbs per acre. 

Two-thirds of the bulbs are planted in spring and 
summer; the rest are planted throughout the 
year. 

Bedding down gladioli controls weeds. 
hilling up minimizes lodging. 
General pesticides and fumigation with bromide- 

chloropicrin or rotation with another crop 
controls thrips, aphids, nematodes, and worms. 

Fusarium, bacterial scab, sclerotinia, and 
viruses are the main diseases. All but 
viruses can be controlled by applying water at 
135° F. to bulbs for 30 minutes, using fungi- 
cides, or rotating with another crop. 

Most gladioli are harvested in spring and summer; 
some are harvested throughout the year. 

Dryfarmed Barley.--Sandy loams to clays are the 

most suitable soils for dryfarmed barley. Growth is 
good on clays or clay loams because these soils 
store and hold water for plants. Sandy loams are 
more droughty and hold less water for shorter 
periods. The soil should be at least moderately 
deep. 


In winter, 


Seedbed preparation consists of general disking. 

Generally 20 to 30 pounds of nitrogen per acre is 
applied at the time the stubble is worked into 
the soil. 

There is no predominant variety. 
continuous. 

Barley is planted in December and January at the 
rate of 75 to 100 or more pounds of seed per 
acre. 

Pest control is of no economic importance. Gen- 
eral seed treatment controls smut, the princi- 
pal disease. 

Harvest is generally in June and July. 
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Range _ 


Improvement is 


About 60 percent of the San Diego Area is range. 
Cieneba and Las Posas soils are the principal range- 
land soils in the western part, extending eastward 
to elevations of about 3,000 feet. Tollhouse, 
Sheephead, La Posta, Crouch, Mottsville, Bancas, and 
Holland soils are the principal rangeland soils in 
the Mountains, at elevations of more than 3,000 
feet. Carrizo and Rositas soils are the principal 
rangeland soils in the Desert. The desert soils 
make up only about 5 percent of the total acreage 
of rangeland in the survey area. 

The range in the western and central parts is 
mostly annual grasses, with varying proportions of 
needlegrass and other perennial grasses. Much of 
the range is chaparral intermingled with open grass- 
land and woodland-grass. At high elevations, wood- 
land-grass and chaparral are intermingled with 
broadleaf and coniferous trees. Grading into the 
Desert to the east are semidesert shrubs, annual 
grasses and broadleaf herbs, and perennial grasses, 
such as desert stipa. California juniper is common 
in these semidesert areas. Range in the eastern part 
of the survey area is desert shrub, characterized 
by creosotebush, desert stipa, and similar drought- 
resistant plants. 

Many areas suitable for range are being diverted 
to urban and industrial uses, particularly those on 
the Coastal Plains and in the Foothills, in the 
western part. 


Range Sites 


Range sites are kinds of rangeland that produce 
significantly different kinds and amounts of vegeta- 
tion. Each site has a different potential for pro- 
duction of forage and presents different management 
problems. 

Most of the important forage plants in the San 
Diego Area are introduced annuals. The original 
vegetation was a mixture of perennials and annuals. 
The introduced annuals grow during cool weather. 
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Soil Conservation Service. 
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They use the available soil moisture to produce seed 
and mature before the moisture evaporates. These 
plants furnish highly nutritious forage in winter 
and in spring when they are green and growing, but 
when they are mature their nutritional value is low. 

The forage-producing plants of the Area are 
classified as desirable, less desirable, and un- 
desirable. Livestock graze selectively, seeking out 
the more palatable and nutritious plants. If graz- 
ing is not carefully regulated, the desirable plants 
are weakened or eliminated because they are not 
allowed to produce seed. Less desirable plants then 
increase. If overgrazing continues, even the less 
desirable plants are thinned out or eliminated and 
undesirable, unpalatable plants take their place or 
the soil is left bare. 

The soils of the Area that are used for range 
have been grouped into 18 range sites. The grouping 
is based partly on the kinds of soil and partly on 
the climate. Climatic variations are marked and 
affect the kinds of plants that grow in a particular 
place and their rate of growth. There are four ma- 
jor climatic zones within the three major land 
resource areas: (1) the Southern California Coastal 
Plains, area 19; (2) the western part of the South- 
ern California Mountains, area 20 W.; (3) the east- 
ern part of the Southern California Mountains, area 
20 E.; and (4) the Sonoran Basin and range, area 30. 

The Southern California Coastal Plains, land 
resource area 19, consists of the Coastal Plains, 
the Foothills and interior valleys, and the ocean- 
facing mountain slopes, all of which are generally 
at elevations of less than 3,000 feet. Cool air 
and fog make the climate in these areas more moder- 
ate throughout the year than it is inland. Average 
actual evapotranspiration ranges from 10 to 14 
inches annually (2). 

The western part of the Southern California 
Mountains, area 20 W., consists of the Mountains 
and the valleys and plateaus of the interior where 
the climate is not modified by the ocean or the De- 
sert. Elevations generally are 3,000 to 5,000 feet 
but range to 6,000 feet. This zone is characterized 
by low winter temperatures and frequent snow, al- 
though most precipitation falls as rain. It has the 
highest precipitation in the survey area. The aver- 
age actual evapotranspiration ranges from 14 to 25 
inches annually. 

The eastern part of the Southern California 
Mountains, area 20 E., consists of mountain slopes 
and valleys facing the Desert. Elevations generally 
range from 3,500 to 5,000 feet. This zone is char- 
acterized by high summer temperatures and desiccat- 
ing winds. The average actual evapotranspiration 
ranges from 10 to 14 inches annually. 

The Sonoran Basin and Range, area 30, consists 
of the arid mountains, valleys, and desert plains 
in the eastern part of the survey area. Elevations 
generally are 100 to 3,500 feet but range to 5,000 
feet. This zone is characterized by very low rain- 
fall and very high summer temperatures. The average 
actual evapotranspiration ranges from 5 to 10 inches 
annually. 
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In the following pages, each range site is de- 
scribed, the forage plants are named, and the total 
annual yield of herbage and of forage available to 
livestock is estimated for favorable and unfavorable 
years. The yields for forage are not to be inter- 
preted as usuable forage. The estimates show the 
total yield in air-dry weight for sites that have 
not been treated with fertilizer. They are based on 
a limited number of plot clippings and on general 
knowledge of the sites. Extreme variations in 
weather can cause even greater annual fluctuations 
in yields. 

To determine the range site designation for a 
given soil, refer to the "Guide to Mapping Units" 
at the back of this survey. Following the name of 
each range site is a number in parentheses that 
shows the land resource area in which the site oc- 
curs. This number should be carefully noted because 
several sites have identical names except for the 
area designation. For example, a Loamy Range Site 
occurs in all the resource areas. 


Acid Claypan Range Site (19) 


This site occupies approximately 73,000 acres 
along the coast and in the Foothills of the western 
part of the survey area. It is in land resource 
area 19. Elevations are dominantly 50 to 700 feet 
but range to 3,300 feet. The topography is nearly 
level or undulating to steep. Slopes are dominantly 
2 to 30 percent but range to 50 percent. 

The soils are sandy loams to silt loams, in most 
places gravelly or cobbly, that are shallow to mod- 
erately deep over dense clay or a hardpan. They 
are on alluvial fans, terraces, and coastal ridges. 
They are moderately well drained to well drained 
and have a low to moderate water-holding capacity 
and slow to very slow permeability. Runoff is slow 
to rapid. Fertility is low. 

The potential plant cover is an open to moderate- 
ly dense stand of brush, predominately such un- 
desirable plants as chamise and California sage- 
brush. There are lesser amounts of ceanothus, 
coffeeberry, sugarbush, and other shrubs. If this 
Site is producing at potential, approximately 70 
percent of the herbage is a mixture of soft chess, 
wild oats, filaree, and other desirable plants, 
including needlegrass and other remnant perennial 
grasses. Approximately 20 percent is ripgut brome, 
annual fescues, and other less desirable plants. No 
more than 10 percent is red brome, nitgrass, or 
other undesirable plants. 

The estimated total annual yield ranges from 600 
pounds per acre in favorable years to 100 pounds 
per acre in unfavorable years. The estimated total 
annual yield that livestock and wildlife can graze 
ranges from 300 pounds per acre in favorable years 
to 30 pounds per acre in unfavorable years. Brush 
control and range seeding increase yields to their 
potential on all but the soils in mapping units 
RFF, SmE, and SnG. 


Alkali Flats Range Site (30) 


This site occupies approximately 3,500 acres in 
the Desert. It is in land resource area 30. Eleva- 
tions range from 100 to 2,600 feet. The topography 
is nearly level to gently sloping. Slopes range 
from 0 to 5 percent. 

The soils are very deep sandy loams and silt 
loams on alluvial fans and flood plains and on the 
margins of desert basins. They have a moderately 
high to high water-holding capacity and moderate to 
moderately rapid permeability. They are moderately 
saline-alkali. Runoff is very slow. These soils 
receive supplemental moisture from runoff after 
storms or from subsurface flow. 

This site has an open to moderately dense cover 
of alkali-tolerant plants, among them such desirable 
shrubs as four-wing saltbush and shadscale and such 
less desirable grasses as saltgrass and alkali saca- 
ton. No more than 20 percent is pickleweed, alkali 
heath, and other undesirable plants. Red brome, 
cheatgrass, filaree, and other annual plants are 
abundant in occasional years of above average rain- 
fall and furnish grazing early in spring. 

This site commonly is adjacent to basin areas 
that are so severely saline-alkali that only iodine- 
bush, alkali blite, and other alkali-tolerant plants 
grow. 

The estimated total annual yield on this site 
ranges from 600 pounds per acre in favorable years 
to 200 pounds per acre in unfavorable years. The 
total estimated annual yield that livestock and 
wildlife can graze ranges from 500 pounds per acre 
in favorable years to 150 pounds per acre in unfavor- 
able years. 


Clayey Range Site (19) 

This site occupies approximately 20,000 acres 
along the coast and in the Foothills of the western 
part of the survey area. It is in land resource 
area 19. Elevations range from 100 to 2,500 feet. 
The topography is gently sloping to steep. Slopes 
range from 2 to 50 percent. 

The soils are clays, clay loams, and stony clays 
that are moderately deep to deep over shale, sand- 
stone, and igneous rock. Some are calcareous. All 
are well drained and have a moderate to high water- 
holding capacity and slow to moderately slow perme- 
ability. Runoff is mostly medium to rapid. 

This site has an open cover of grass. Some areas 
have scattered oak trees or shrubs. If this site is 
producing at potential, about 70 percent of the 
plant cover is wild oats, soft chess, burclover, 
filaree, and other desirable plants, including 
needlegrass and other remnant perennial grasses. 
Approximately 20 percent is ripgut brome, wild 
barley, and other less desirable plants, and 10 per- 
cent is nitgrass, wild mustard, fiddleneck, and 
other undesirable plants. When the soils are moist 
late in spring, annual weeds may make up more than 
10 percent of the plant cover. 

The estimated total annual yield is 2,400 pounds 
per acre in favorable years and 1,000 pounds per 


acre in unfavorable years. The estimated total 
annual yield that livestock and wildlife can graze 
is 2,000 pounds per acre in favorable years and 900 
pounds per acre in unfavorable years. 

Soils of this site are well suited to seeding 
with adapted annual grasses and legumes. Seeding 
can increase yields in depleted areas two to four 
times. Fertilization can double the yields in years 
of high rainfall, but does not significantly in- 
crease yields in years of low rainfall. 


Claypan Range Site (19) 


This site occupies approximately 34,000 acres 
along the coast and in the Foothills of the western 
part of the survey area. It is in land resource 
area 19. Elevations range from 0 to 2,500 feet. 
The topography is gently sloping to moderately 
steep. Slopes range from 2 to 30 percent. 

The soils are loams, sandy loams, and loamy fine 
sands that have a clay, sandy clay, or clay loam 


subsoil. They are shallow to moderately deep over 
bedrock. These soils are on alluvial fans or marine 
terraces. They are moderately well drained and well 
drained. They have a moderately low to moderate 


water-holding capacity and moderately slow to very 
slow permeability. Runoff is slow to rapid. 

This site has an open cover of grass and scattered 
flattop buckwheat and California sagebrush. If it 
is producing at potential, about 70 percent of the 
plant cover is a mixture of wild oats, soft chess, 
filaree, burclover, and other desirable plants, 
including needlegrass and other remnant perennial 
grasses. Approximately 20 percent is ripgut brome, 
annual fescues, and other less desirable plants. No 
more than 10 percent is red brome, nitgrass, Calif- 
ornia sagebrush, flattop buckwheat, or other unde- 
sirable plants. 

The estimated total annual yield ranges from 
1,500 pounds per acre in favorable years to 400 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 1,300 pounds per acre in favorable 
years to 350 pounds per acre in unfavorable years. 

All but the soils in mapping units LeF3 and OhF 
are well suited to brush control and to seeding with 
adapted annual grasses and legumes. These practices 
can increase yields in depleted areas two to four 
times. Fertilization can double yields in years of 
high rainfall, but does not significantly increase 
yields in years of low rainfall. 

Very deep soils that have a high water-holding 
capacity make up about 5 percent of this site. 


Granitic Range Site (20W) 


This site occupies approximately 71,000 acres in 
the western mountainous part of the survey area. It 
is in the western part of land resource area 20. 
Elevations range from 3,000 to 5,000 feet. The 
topography is moderately sloping to very steep. 
Slopes range from 5 to 65 percent. 
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The soils are loamy coarse sands and in most 
places are rocky. They are shallow to moderately 
deep over weathered granitic bedrock. Rock outcrops 
are common but are not numerous enough to impede the 
movement of livestock or decrease forage production. 
These soils are somewhat excessively drained. They 
have a low to moderately low water-holding capacity 
and moderately rapid to rapid permeability. Runoff 
is medium to rapid. 

This site has an open to dense cover of brush and 
scattered oak trees. The potential plant cover is 
about 50 percent scrub oak, elmbrush, red shank, 
ceanothus, and other chaparral shrubs, and small 
amounts of big sagebrush and flattop buckwheat. 
About 30 percent is needlegrass, wild oats, soft 
chess, filaree, and other desirable plants. No more 
than 20 percent is red brome, annual fescue, or 
other undesirable plants. 

The estimated total annual yield ranges from 800 
pounds per acre in favorable years to 200 pounds per 
acre in unfavorable years. The estimated total 
yield that livestock and wildlife can graze ranges 
from 500 pounds per acre in favorable years to 150 
pounds per acre in unfavorable years. 

The soils in mapping units LaE2 and LdE are 
suited to brush control and to range seeding with 
adapted annual grasses and legumes. These practices 
can increase yields in depleted areas two to four 
times. 


Granitic Range Site (20E) 


This site occupies approximately 13,000 acres in 
the eastern mountainous part of the survey area. It 
is in the eastern part of land resource area 20. 
Elevations range from 3,500 to 5,000 feet. The to- 
pography is moderately sloping to very steep. Slopes 
range from 5 to 65 percent. 

The soils are loamy coarse sands and in most 
places are rocky. They are shallow to moderately 
deep over weathered granitic bedrock. Rock outcrops 
are common but are not numerous enough to impede the 
movement of livestock or decrease forage production. 
These soils are somewhat excessively drained. They 
have a low to moderately low water-holding capacity 
and moderately rapid to rapid permeability. Runoff 
is medium to rapid. 

This site has an open cover of brush and some 
California juniper. The potential plant cover is 
about 50 percent elmbrush, desert ceanothus, and 
other desirable shrubs, and about 30 percent desert 
stipa and other perennial grasses and filaree. No 
more than 20 percent is chamise and other undesir- 
able shrubs or red brome, cheatgrass, and other 
less desirable and undesirable annual plants. In 
some seasons of favorable rainfall, annual grasses 
and forbs are dominant. 

The estimated total annual yield ranges from 600 
pounds per acre in favorable years to 100 pounds per 
acre in unfavorable years. The estimated total 
yield that livestock and wildlife can graze ranges 
from 400 pounds per acre in favorable years to 75 
pounds per acre in unfavorable years. 
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Loamy Range Site (19) 


This site occupies approximately 113,000 acres on 
the Coastal Plains and in the Foothills. It is in 
land resource area 19. Elevations range from 100 to 
3,000 feet. The topography is gently sloping to 
very steep. Slopes range from 2 to 65 percent, but 
on 85 percent of the acreage slopes are less than 30 
percent. 

The soils are coarse sandy loams, sandy loams, 
very fine sandy loams, and loams that are mostly 
moderately deep to very deep over bedrock. They are 
on alluvial fans and plains. Some of the soils are 
gravelly or stony or have rock outcrops. All are 
moderately well drained to somewhat excessively 
drained. All have a moderate to high water-holding 
capacity and moderately rapid to moderately slow 
permeability. Runoff is slow to very rapid. 

This site has a cover of grass-brush or grass. If 
it is producing at potential, about 50 percent of 
the cover is ceanothus, California Sagebrush, sumac, 
chamise, flattop buckwheat, black sage, and other 
brushy plants, and 40 percent is soft chess, wild 
oats, filaree, needlegrass, and other desirable 
plants. No more than 10 percent is ripgut brome, 
red brome, annual fescue, nitgrass, annual weeds, 
and other less desirable and undesirable plants. 

The estimated total annual yield ranges from 
1,800 pounds per acre in favorable years to 600 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze is 1,200 pounds per acre in favorable years 
and 350 pounds per acre in unfavorable years. 

On all but the soils in mapping units CnG2, VsG, 
and VvG, removal of brush can increase yields two to 
four times. Fertilization can increase yields, but 
generally not enough to justify the cost. 

Shallow soils that have low water-holding capac- 
ity make up about 5 percent of this site. 


Loamy Range Site (20W) 


This site occupies approximately 225,000 acres in 
the western part of land resource area 20. Eleva- 
tions range from 3,000 to 5,000 feet. At elevations 
above 4,000 feet is a broadleaf and coniferous 
forest. The topography is gently sloping to very 
steep. Slopes range from 2 to 65 percent, but on 70 
percent of the acreage slopes are less than 30 per- 
cent. 

The soils are coarse sandy loams, fine sandy 
loams, sandy loams, and loams that are mostly moder- 
ately deep to very deep. They are on alluvial fans 
and plains. Some are gravelly, cobbly, or stony or 
have rock outcrops. All are well drained to some- 
what excessively drained. All have a moderately low 
to high water-holding capacity and moderately rapid 
to moderately slow permeability. Runoff is slow to 
very rapid. 

This site has an open grass or woodland-grass cov- 
er and scattered to common oaks. At high eleva- 
tions is a mixture of oaks and Jeffrey pine. If 
this site is producing at potential, approximately 


70 percent of the herbage is a mixture of soft 
chess, wild oats, filaree, needlegrass, blue wild- 
rye, and other desirable plants. No more than 20 
percent is ripgut brome or other less desirable 
plants, and no more than 10 percent is red brome, 
nitgrass, and other undesirable plants. Chamise, 
ceanothus, flattop buckwheat, and other brushy 
plants are dominant in areas that have been severely 
damaged by fire. The brushy cover in these areas is 
commonly very dense. 

The potential total annual yield ranges from 
2,000 pounds per acre in favorable years to 1,000 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 1,600 pounds per acre in favorable 
years to 800 pounds per acre in unfavorable years. 

All but the soils in mapping units BbG, BbG2, 
BrG, CtF, CuG, HnG, LdG, and SpG2 are well suited to 
brush control and range seeding. These practices 
can increase yields to their potential. Fertiliza- 
tion can increase yields substantially. 


Loamy Range Site (20E) 


This site occupies approximately 18,000 acres in 
the eastern part of land resource area 20. Eleva- 
tions range from 3,500 to 5,000 feet. The topogra- 
phy is gently sloping to very steep. Slopes range 
from 2 to 65 percent, but on 70 percent of the acre- 
age slopes are less than 30 percent. 

The soils are coarse sandy loams, sandy loams, 
and loams that are moderately deep to very deep over 
bedrock. They are on alluvial fans and plains. Some 
are gravelly, cobbly, or stony, or have rock out- 
crops. All are well drained to somewhat excessively 
drained. All have a moderately low to high water- 
holding capacity and moderately rapid to moderately 
slow permeability. Runoff is slow to very rapid. 

This site has an open cover of brush. If it is 
producing at potential, approximately 50 percent of 
the plant cover is elmbrush and other desirable 
shrubs, and desert ceanothus and other less desir- 
able shrubs. About 30 percent is desert needle- 
grass, filaree, and other desirable plants. No more 
than 20 percent is red brome, cheatgrass, or other 
undesirable plants. 

The total estimated annual yield ranges from 
1,200 pounds per acre in favorable years to 200 
pounds per acre in unfavorable years. The total 
estimated annual yield that livestock can graze is 
700 pounds per acre in favorable years and 125 
pounds per acre in unfavorable years. 

In broad valleys where this site receives extra 
moisture from runoff or subsurface flow, the poten- 
tial plant cover is open grassland or woodland-grass 
like that of the Loamy Range Site (20W). The po- 
tential yields in these areas also are the same. 


Loamy Range Site (30) 


This site occupies approximately 4,000 acres in 
the Desert. It is in land resource area 30. 


The to- 
Slopes 


Elevations range from 100 to 2,500 feet. 
pography is nearly level to gently sloping. 
are 0 to 5 percent. 

The soils are very deep fine sandy loams to 
coarse sandy loams on alluvial fans and plains. They 
are well drained. They have a moderately high water- 
holding capacity and moderately rapid to moderate 
permeability. Runoff is slow to medium. 

The potential plant cover is sparse and consists 
of such desirable shrubs as bur-sage and catclaw 
acacia and such undesirable shrubs as creosotebush, 
cactus, and ocotillo. The understory is scattered 
big galleta, desert needlegrass, and other desirable 
plants, along with cheatgrass, filaree, and other 
annual plants. In occasional winters of above- 
average rainfall these annuals are abundant. 

The estimated total annual yield ranges from 125 
pounds per acre in favorable years to 25 pounds per 
acre in unfavorable years. The estimated total an- 
nual yield that livestock and wildlife can graze 
ranges from 100 pounds per acre in favorable years 
to 30 pounds per acre in unfavorable years. In 
occasional years of above-average rainfall, annual 
grasses and broadleaf herbs furnish additional 
forage for spring grazing. 


Sandy Range site (19) 


This site occupies approximately 6,000 acres 
along the coast and in the Foothills of the western 
part of the survey area. It is in land resource 
area 19. Elevations range from 0 to 3,000 feet. 
The topography is nearly level to strongly sloping. 
Slopes range from 0 to 15 percent. 

The soils are sands, loamy sands, and gravelly 
loamy sands on alluvial fans and flood plains and 
in valleys. They overlie sandstone and granitic 
bedrock. Some are stony. Most are deep to very 
deep. All are moderately well drained to somewhat 
excessively drained. All have a low to moderate 
water-holding capacity and moderately rapid to very 
rapid permeability. Runoff is slow to very slow. 

Moderately deep soils that are slowly permeable 
make up about 5 percent of this site. 

This site has an open cover of brush and a 
sparse to moderately dense understory of herbaceous 
plants. Trees and shrubs are abundant in some 
areas on valley bottoms and flood plains. The 
brush cover is dense in some upland areas near the 
coast. If this site is producing at potential, 
approximately 50 percent of the plant cover is a 
mixture of soft chess, wild oats, filaree, and other 
desirable plants. No more than 20 percent is less 
desirable ripgut brome or red brome, nitgrass, and 
other undesirable plants. Approximately 30 percent 
is California sagebrush, goldenbush, flattop buck- 
wheat, and other shrubs. 

The estimated total annual yield ranges from 
1,500 pounds per acre in favorable years to 300 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 1,000 pounds per acre in favorable 
years to 225 pounds per acre in unfavorable years. 
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The soils of this site are suited to brush con- 
trol and to seeding with adapted annual grasses and 
legumes. These practices can increase yields two to 
three times. 


Sandy Range Site (20W) 


This site occupies approximately 40,000 acres in 
the western mountainous part of the survey area. It 
is in the western part of land resource area 20. Ele- 
vations range from 3,000 to 4,500 feet. The topog- 
raphy is nearly level to strongly sloping. Slopes 
are 0 to 15 percent. 

The soils are sands and loamy coarse sands on 
alluvial fans and flood plains and in valleys. 
are deep to very deep over granitic rock. These 
soils are moderately well drained to excessively 
drained. They have a low to moderate water-holding 
capacity and moderately rapid to very rapid permea- 
bility. Runoff is very slow to medium. 

This site has an open to moderately dense cover 
of brush and some oaks and other trees. If this 
site is producing at potential, approximately 25 
percent of the cover is sagebrush, goldenbush, 
ceanothus, and other shrubs, including small amounts 
of scrub oak, elmbrush, and other desirable shrubs. 
About 50 percent is soft chess, wild oats, filaree, 
and other desirable plants, including traces of 
needlegrass and other perennial grasses. Normally, 
no more than 25 percent is red brome, nitgrass, 
broadleaf weeds, or other undesirable plants. 

The estimated total annual yield ranges from 
1,500 pounds per acre in favorable years to 300 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 1,000 pounds per acre in favorable 
years to 225 pounds per acre in unfavorable years. 

The soils of this site are suited to brush con- 
trol and to seeding with adapted grasses and legumes. 
These practices can increase yields two to three 
times. Fertilization can increase yields two to 
five times in areas where desirable grasses and 
legumes are dominant. 


They 


Sandy Range Site (20E) 


This site occupies approximately 7,000 acres in 
the eastern mountainous part of the survey area. 
is in the eastern part of land resource area 20. 
Elevations range from 3,500 to 4,500 feet. The 
topography is nearly level to strongly sloping. 
Slopes range from 0 to 15 percent. 

The soils are sands and loamy coarse sands on al- 
luvial fans and flood plains and in valleys. They 
are deep to very deep over granitic rock. These 
soils are moderately well drained to excessively 
drained. They have a low to moderate water-holding 
capacity and moderately rapid to very rapid permea- 
bility. Runoff is very slow to mediun. 

This site has a cover like that of the Sandy 
Range Site (20W), but the potential yield is less. 


It 


114 


The estimated total annual yield ranges from 
1,000 pounds per acre in favorable years to 200 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 750 pounds per acre in favorable 
years to 150 pounds per acre in unfavorable years. 


Sandy Range Site (30) 


This site occupies approximately 97,000 acres in 
the desert part of the survey area. It is in land 
resource area 30. Elevations range from 100 to 
2,500 feet. The topography is nearly level to 
strongly sloping. Slopes range from 0 to 15 percent. 

The soils are sands, fine sands, and very grav- 
elly sands on alluvial fans and plains. They are 
deep to very deep over granitic alluvium. Some are 
hummocky. All are moderately well drained to ex- 
cessively drained. All have a low to moderate water- 
holding capacity and moderately rapid to very rapid 
permeability. Runoff is slow to very slow. 

This site has an open cover of desert shrubs and 
some mesquite and other trees. If it is producing 
at potential, approximately 25 percent of the cover 
is a mixture of ironweed, palo verde, mesquite, cat- 
claw acacia, and other desirable shrubs. About 50 
percent is big galleta, desert stipa, Indian rice- 
grass, and other desirable plants. About 25 percent 
is creosotebush, bur-sage, ocotillo, and other un- 
desirable plants. In occasional years of above- 
average rainfall, cheatgrass, red brome, filaree, 
and other annual plants are abundant. 

The estimated total annual yield ranges from 150 
pounds per acre in favorable years to 50 pounds per 
acre in unfavorable years. The estimated total an- 
nual yield that livestock can graze ranges from 100 
pounds per acre in favorable years to 30 pounds per 
acre in unfavorable years. In occasional years of 
above-average rainfall, annual plants furnish addi- 
tional forage for spring grazing. 


Shallow Loamy Range Site (19) 


This site occupies approximately 411,000 acres on 
the Coastal Plains and in the Foothills. It is in 
land resource area 19. Elevations range from 100 to 
3,000 feet. The topography is moderately sloping to 
very steep. Slopes range from 5 to 75 percent, but 
in 70 percent of the acreage slopes are more than 30 
percent. 

The soils are eroded coarse sandy loams to loams 
that are shallow and very shallow over igneous rock 
or sandstone. They are rocky or stony in many 
places. The soils are well drained to somewhat 
excessively drained and have a low to moderately 
low water-holding capacity and slow to moderately 
rapid permeability. Runoff is medium to rapid. 

This site has a brush cover, mostly of chamise or 
flattop buckwheat and California sagebrush along 
with small amounts of sumac, ceanothus, and other 
species of chaparral. The herbaceous ground cover 


is generally sparse. If this site is producing at 
potential, approximately 70 percent of the plant 
cover is a mixture of soft chess, wild oats, fila- 
ree, and other desirable plants. Approximately 20 
percent is ripgut brome and other less desirable 
plants. No more than 10 percent is red brome, nit- 
grass, or other undesirable plants. 

The estimated total annual yield ranges from 300 
pounds per acre in favorable years to 50 pounds per 
acre in unfavorable years. The estimated annual 
yield that livestock and wildlife can graze ranges 
from 150 pounds per acre in favorable years to 25 
pounds per acre in unfavorable years. 

The soils in mapping units BeE, BgE, C1D2, C1E2, 
and GaE respond favorably to brush removal, seeding, 
and fertilization. 


Shallow Loamy Range Site (20W) 


This site occupies approximately 130,000 acres in 
the western mountainous part of the survey area. It 
is in the western part of land resource area 20. 
Elevations range from 3,000 to 5,000 feet. The to- 
pography is moderately sloping to very steep. Slopes 
range from 5 to 65 percent, but on 75 percent of the 
acreage slopes are more than 30 percent. 

The soils are severely eroded coarse sandy loams 
to clay loams that are shallow and very shallow over 
igneous rock or sandstone. They are rocky or stony 
in many places. These soils are well drained to 
excessively drained. They have a low water-holding 


capacity and moderately rapid permeability. Runoff 
is rapid to very rapid. 
This site has an open cover of brush. In many 


areas this cover is mostly chamise with a scanty 
ground cover of annual grasses. In other areas it 
is a mixture of chamise, red shank, ceanothus, and 
other species of chaparral and scattered sumac. If 
this site is producing at potential, approximately 
50 percent of the herbage is a mixture of soft 


chess, ryegrass, filaree, and other desirable plants. 


Approximately 20 percent is red brome, nitgrass, and 
other less desirable and undesirable plants, and 30 
percent is shrubs. 

The estimated total annual yield ranges from 400 
pounds per acre in favorable years to 100 pounds per 
acre in unfavorable years. The estimated total 
annual yield that livestock can graze ranges from 
200 pounds per acre in favorable years to 25 pounds 
per acre in unfavorable years. 


Shallow Lo Range Site (20E) 

This site occupies approximately 23,000 acres in 
the eastern mountainous part of the survey area. It 
is in the eastern part of land resource area 20. 
Elevations range from 3,500 to 5,000 feet. The to- 
pography is moderately sloping to very steep. Slopes 
range from 5 to 65 percent, but on 75 percent of the 
acreage slopes are more than 30 percent. 

The soils are eroded coarse sandy loams that are 
shallow to very shallow over igneous rock or sand- 
stone. They are rocky or stony in many places. They 


are excessively drained and have a low water-holding. 


capacity and moderately rapid permeability. Runoff 
is rapid to very rapid. 

This site has an open cover of brush consisting 
of chamise, manzanita, desert ceanothus, red shank, 
flattop buckwheat, and some elmbrush. Im areas that 
have been damaged by repeated wildfires, the cover 
is mostly chamise. 

The plant cover of this site is like that of the 
Shallow Loamy Range Site (20W), but it is more open 
and the potential productivity is less. If this 
site is producing at potential, approximately 70 
percent of the herbage is needlegrass, filaree, and 
other desirable plants, and approximately 20 percent 
is cheatgrass, red brome, and other less desirable 
and undesirable plants. 

The estimated total annual yield ranges from 300 
pounds per acre in favorable years to 50 pounds per 
acre in unfavorable years. The estimated total an- 
nual yield that livestock can graze ranges from 150 
pounds per acre in favorable years to 25 pounds per 
acre in unfavorable years. 


Wet Meadow Range Site (20E&W) 


This site occupies approximately 14,000 acres of 
meadowland, or cienaga, in both the western and 
eastern mountainous parts of land resource area 20. 
The potential kind of plant cover and potential pro- 
ductivity are the same in both parts. The kind of 
cover and the productivity depend on high water ta- 
bles rather than on climatic differences within this 
land resource area. Elevations range from 3,000 to 
5,000 feet. Topography is nearly level to strongly 
sloping. Slopes range from 0 to 15 percent. 

The soils are very deep silt loams to loamy 
coarse sands on alluvial fans and flood plains and 
in valleys. They have a seasonal high water table, 
and excess water is within a few inches of the sur- 
face part of the year. They have a high water-hold- 
ing capacity and moderate to moderately rapid per- 
meability. Runoff is slow. 

This site has a cover of water-tolerant grasses 
and grasslike plants. If it is producing at poten- 
tial, approximately 50 percent of the herbage is a 
mixture of desirable creeping wildrye, pine blue- 
grass, sedges, and native clovers. No more than 50 
percent is less desirable wire rush. On the drier 
meadows, blue wildrye is more abundant than creeping 
wildrye. 

When the water table is lowered through gullying, 
drought, or pumping from wells, the wet meadow plant 
cover disappears and is replaced by cover like that 
of the Loamy Range site (20W). 

The estimated total annual yield ranges from 
4,000 pounds per acre in favorable years to 1,200 
pounds per acre in unfavorable years. The estimated 
total annual yield that livestock and wildlife can 
graze ranges from 3,500 pounds per acre in favorable 
years to 1,000 pounds per acre in unfavorable years. 

The soils of this site are suited to seeding with 
adapted perennial grasses, but the hazard of water 
erosion is high on newly seeded areas. Seeding can 
increase yields two to four times. Gully control is 
frequently needed in areas where the water table has 
been lowered through gully erosion. 
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GLOSSARY 


Available water holding capacity (also water- 
holding capacity). The capacity of soils 
to hold water available for use by most plants. 
It is commonly defined as the difference be- 
tween the amount of soil water at field capac- 
ity and the amount at wilting point. It is 
commonly expressed as inches of water per inch 
of soil. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is ex- 
posed at the surface. 

Calcareous soil. A soil containing enough calcium 
carbonate (often with magnesium carbonate) to 
effervesce (fizz) visibly when treated with 
cold, dilute hydrochloric acid. 

Chaparral. A dense community of scrub plants, nor- 
mally permanent, that is dominated by ever- 
green shrubs or dwarf trees. 

Claypan. A compact, slowly permeable soil horizon 
that contains more clay than the horizon above 
and below it. A claypan is commonly hard when 
dry and plastic or stiff when wet. 

Consistence, soil. The feel of the soil and the 
ease with which a lump can be crushed by the 
fingers. Terms commonly used to describe con- 
sistence are-- 

Loose.--Noncoherent when dry or moist; does not 
hold together in a mass. 


Friable.--When moist, crushes easily under gentle 


pressure between thumb and forefinger and 
can be pressed together into a lwmp. 
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Firm.--When moist, crushes under moderate pres- 
sure between thumb and forefinger, but re- 
sistance is distinctly noticeable. 

Plastic.--When wet, readily deformed by moderate 
pressure but can be pressed into a lump; 
will form a "wire" when rolled between 
thumb and forefinger. 

Sticky .--When wet, adheres to other material, 
and tends to stretch somewhat and pull 
apart, rather than to pull free from other 
material. 

Hard.--When dry, moderately resistant to pres- 
sure; can be broken with difficulty be- 
tween thumb and forefinger. 

Soft.--When dry, breaks into powder or individ- 
ual grains under very slight pressure. 

Cemented.--Hard and brittle; little affected by 
moistening. 

Depth, effective soil. The depth of soil material 
that plant roots can penetrate readily to ob- 
tain water and plant nutrients. It is the 
depth to a layer that differs sufficiently 
from the overlying material in physical or 
chemical properties to prevent or seriously 
retard the growth of roots. 

Drainage, class (natural). Refers to the conditions 
of frequency and duration of periods of satu- 
ration or partial saturation that existed 
during the development of the soil, as opposed 
to altered drainage, which is commonly the 
result of artificial drainage or irrigation 


but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. 
Seven different classes of natural soil drain- 
age are recognized. 

Excessively drained soils are commonly very 
porous and rapidly permeable and have a 
low water-holding capacity. 

Somewhat excessively drained soils are also very 
permeable and are free from mottling 
throughout their profile. 

Well-drained soils are nearly free from mottling 
and are commonly of intermediate texture. 

Moderately well drained soils commonly have a 
slowly permeable layer in or immediately 
beneath the solum. They have uniform color 
in the A and upper B horizons and have 
mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for signif- 
icant periods but not all the time, and 
commonly have mottlings below 6 to 16 
inches, in the lower A horizon and in the 
B and C horizons. 

Poorly drained soils are wet for long periods and 
are light gray and generally mottled from 
the surface downward, although mottling may 
be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the 
time. They have a dark-gray or black sur- 
face layer and are gray or light gray, with 
or without mottling, in the deeper parts of 
the profile. 

Evapotranspiration. The combined loss of water from 
a given area, and during a specified period of 
time, by evaporation from the soil surface, 
and transpiration from plants. 

Fallow. Cropland left idle in order to restore 

productivity, mainly through accumulation of 

water, nutrients, or both. Summer fallow is 

a common stage before cereal grain in regions 

of limited rainfall. The soil is tilled for 

at least one growing season to control weeds, 
to aid decomposition of plant residues, and 

to encourage the storage of moisture for the 

succeeding grain crop. 

plain. Nearly level land, consisting of stream 

sediments, that borders a stream and is sub- 

ject to flooding unless protected artificially. 

Hardpan. A hardened or cemented soil horizon, or 
layer. The soil material may be sandy or 
clayey, and it may be cemented by iron oxide, 
Silica, calcium carbonate, or other substance. 

Indurated (soil). Having a hard brittle consistency 
because the particles are held together by 
cementing substances such as humus, calcium 
carbonate, or the oxides of silicon, iron, and 
aluminium. The hardness and brittleness per- 
sist even when wet. 

Leaching. The removal of soluble materials from 
soils or other material by percolating water. 

Made land. Areas filled artificially with earth, 
trash, or both. 

Mapping unit. Areas of soil of the same kind out- 
lined on the soil map and identified by a 


symbol. 


Flood 


Permeability, soil. The quality of a soil horizon 
that enables water or air to move through it. 
Terms used to describe permeability are as 


follows: very slow, slow, moderately slow, 
moderate, moderately rapid, rapid, and very 
rapid. 
In./hr 

Very slow---------------- 0.06 
Slow---~----------7------ 0.06-0.2 
Moderately slow---------- 2.0-0.63 
Moderate----------------- 0.63-2.0 
Moderately rapid--------- 2.0-6.3 
Rapid-------------------- 6.3-20.0 
Very rapid--------------- 20.0 

pH value. A numerical means for designating rela- 


tively weak acidity and alkalinity in soils. 
A pH value of 7.0 indicates precise neutrality; 
a higher value, alkalinity; and a lower value, 


acidity. 

Playa. A strongly saline old lake basin in the arid 
regions. 

Plowpan. A compacted layer formed in the soil 


immediately below the plowed layer. 

Relief. The elevations or inequalities of a land 
surface, considered collectively. 

Runoff (hydraulics). The part of the precipitation 
upon a drainage area that is discharged from 
the area in stream channels. The water that 
flows off the land surface without sinking in 
is called surface runoff; that which enters 
the soil before reaching surface streams is 
called ground-water runoff or seepage flow 
from ground water. 

Saline soil. A soil that contains soluble salts in 
amounts that impair growth of plants but that 
does not contain excess exchangeable sodium. 

Structure, soil. The arrangement of primary soil 
particles into compound particles of clusters 
that are separated from adjoining aggregates 
and have properties unlike those of an equal 
mass of unaggregated primary soil particles. 
The principal forms of soil structure are-- 
platy (laminated), prismatic (vertical axis 
of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. 
Structureless soils are (1) single grain 
(each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together 
without any regular cleavage, as in many clay- 
pans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the 
part of the solum below plow depth. 

Substratum. Technically, the part of the soil below 
the solum. 

Surface soil or layer. The soil ordinarily moved in 
tillage, or its equivalent in uncultivated 
soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Texture, soil. The relative proportions of sand, 
silt, and clay particles in a mass of soil. 
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The basic textural classes, in order of 
increasing proportion of fine particles, 
are sand, loamy sand, sandy loam, 

loam, silt loam, silt, sandy clay loam, 
clay loam, silty clay loam, sandy clay, 
Silty clay, and clay. The sand, loamy 


sand, and sandy loam classes may be further 


Water table. 


divided by specifying "coarse," "fine," or 
"very fine." 

The highest part of the soil or under- 
lying rock material that is wholly saturated 
with water. In some places an upper, or 
perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read the description of the mapping unit and that of the soil series to 


which the mapping unit belongs. 


Acreage and extent are given in Part I, table 2, page 19. 


follows: 


Numbers in parentheses designate land resource areas. 


Storie index ratings are explained in Part II on page 92. 


Map 


symbol 


AcG 
AtC 


AtD 
AtD2 
AtE 
AtE2 
AtF 
AuC 
AuF 
AVC 
AwC 
AwD 
AyE 


BaG 
BbE 


BbE2 
BbG 
BbG2 
BeE 
BgE 
BgF 
BIC 
B1C2 
B1D2 


BmC 


Homesites, table 1, page 2. 


Both are in Part I. 


Sources of construction material, table 5, page 14. 


Recreation, table 7, page 20. 


Land management, table 11, page 32. 


Mapping unit 


Acid igneous rock land------------- 
Altamont clay, 5 to 9 percent 
slopes--------------------------- 


Altamont clay, 9 to 15 percent 

slopes, eroded------------------- 
Altamont clay, 15 to 30 percent 

slopes--------------------------- 
Altamont clay, 15 to 30 percent 

slopes, eroded------------------- 
Altamont clay, 30 to 50 percent 

slopes---------------------7-4--- 
Anderson very gravelly sandy 

loam, 5 to 9 percent slopes------ 
Anderson very gravelly sandy 

loam, 9 to 45 percent slopes----- 
Arlington coarse sandy loam, 2 

to 9 percent slopes-------------- 
Auld clay, 5 to 9 percent slopes--- 
Auld clay, 9 to 15 percent slopes-- 
Auld stony clay, 9 to 30 percent 

slopes--------------------------- 
Badland---------------------------- 
Bancas stony loam, 5 to 30 percent 

Slopes--------------------------- 
Bancas stony loam, 5 to 30 percent 

slopes, eroded---~---------------- 
Bancas stony loam, 30 to 65 

percent slopes------------------- 
Bancas stony loam, 30 to 65 

percent slopes, eroded----------- 
Blasingame loam, 9 to 30 percent 


Blasingame stony loam, 9 to 30 
percent slopes------------------- 
Blasingame stony loam, 30 to 50 
percent slopes------------------- 
Bonsall sandy loam, 2 to 9 percent 
slopes--------------------------- 
Bonsall sandy loam, 2 to 9 percent 
slopes, eroded------------------- 
Bonsall sandy loam, 9 to 15 
percent slopes, eroded----------- 
Bonsall sandy loam, thick surface, 
2 to 9 percent slopes------------ 


Part I 
on page 


18 


Capability unit 


VITIs-1(19 ,20, 30) 


ITe-5(19) 
IIiTe-5(19) 
IIIe-5(19) 
IVe-5(19) 
IVe-5(19) 
VIe-5(19) 
TVs-4(19) 
VIs-7(19 ,20) 
IIIe-8(19) 
TIe-5(19) 
IITe-5(19) 


VIe-7(19) 
VIIIe-1(30) 


ViIe-7(20) 
VIe-7(20) 
VIle-7(20) 
Vile-7(20) 
VIe-1(19) 
VIe-7(19) 
VIlTe-7(19) 
IITIe-3(19) 
IVe-3(19) 
IVe-3(19) 


IIIe-3(19) 


Part II 
on page 


106 


95 


97 


97 


100 


100 


103 


100 


97 


The symbol <means less than. 


Range site 


Clayey (19) 
Loamy (19) 
Loamy (19) 
Loamy (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 


Loamy (20W) 


Shallow Loamy (19) 
Shallow Loamy (19) 


Shallow Loamy (19) 


Claypan (19) 
Claypan (19) 
Claypan (19) 


Claypan (19) 


Engineering, table 13, page 42, table 14, page 
48, and table 16, page 63. 

Crops, table 21, page 80. 

Average yields, table 22, page 84. 


Dashes indicate soil is not suitable for use indicated. 


Part II 


on page 


All interpretations are given in Part II, in tables as 


Storie 
index 


<10 


Map 
symbol 


BnB 
BoC 
BoE 
BrE 
BrG 
BsC 
BsD 
BsE 


BtC 


ChB 


CkA 


Mapping unit 


Bonsall-Fallbrook sandy loams, 2 


to 5 percent slopes-------------- 


Boomer loam, 2 to 9 percent 


slopes--------------------------- 


Boomer stony loam, 30 to 65 


percent slopes------------------- 


Bosanko clay, 2 to 9 percent 


slopes-~-------------------------- 


Bosanko stony clay, 5 to 9 


percent slopes------------------- 


Bull Trail sandy loam, 2 to 5 


percent slopes------------------- 


Bull Trail sandy loam, 5 to 9 


percent slopes------------------- 


Bull Trail sandy loam, 9 to 15 


percent slopes, eroded----------- 


Bull Trail sandy loam, 15 to 30 


percent slopes, eroded----------- 


Calpine coarse sandy loam, 2 to 5 


percent slopes------------------- 


Calpine coarse sandy loam, 5 to 9 


percent slopes-------~----------- 


Calpine coarse sandy loam, 5 to 9 


percent slopes, eroded----------- 


Calpine coarse sandy loam, 9 to 


15 percent slopes, eroded-------- 


Carlsbad gravelly loamy sand, 2 to 


5 percent slopes----------------- 


Carlsbad gravelly loamy sand, 5 to 


9 percent slopes----------------- 


Carlsbad gravelly loamy sand, 9 to 


15 percent slopes~--------------- 


Carlsbad gravelly loamy sand, 15 


to 30 percent slopes------------- 


Carlsbad-Urban land complex, 2 to 


9 percent slopes----------------- 


Carlsbad-Urban land complex, 9 to 


30 percent slopes---------------- 


Carrizo very gravelly sand, 0 to 9 


percent slopes------------------- 


Chesterton fine sandy loam, 2 to 


5 percent slopes----------------- 


Chesterton fine sandy loam, 5 to 


9 percent slopes----------------- 


Chesterton fine sandy loam, 9 to 


15 percent slopes, eroded-------- 


Chesterton-Urban land complex, 2 


to 9 percent slopes-------------- 


Chino fine sandy loam, 0 to 2 


percent slopes------------------- 


Chino fine sandy loam, 2 to 5 


percent slopes------------------- 


Chino silt loam, saline, 0 to 2 


percent slopes------------------- 
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on page 


30 


31 


31 


31 


30 


31 


32 


32 


32 


33 


33 


32 


33 


34 


34 


34 


34 


35 


35 


35 


35 


35 


36 


36 


36 


37 


37 


37 


38 


38 


38 


Capability unit 


IIIe-3(19) 
IIIe-1(20) 
VIe-1(20) 
ViIe-7 (20) 
VITe-7(20) 
IIIe-5(19) 
IIIe-5(19) 
IVe-5 (19) 
TVe-5(19) 
IIIec-1(20) 
IIIec-1(20) 
IVec-1(20) 
VIec-1(20) 
IVec-1 (20) 
IVec-1(20) 
IVec-1(20) 
TVec-1(20) 
IIIe-8(19) 
IITe-8(19) 
IVe-8(19) 


VIe-8(19) 


VIIs-4(30) 
IVe-3(19) 
IVe- 3(19) 


IVe-3(19) 


I-1(19) 
ITe-1(19) 


IIs-6(19) 


Part II 
on page 


102 


103 


105 


97 


97 


100 


100 


98 


98 


101 


104 


101 


101 


101 


101 


Range site 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 
Loamy (20W) 
Clayey (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Loamy 
Sandy 
Sandy 
Sandy 


Sandy 


Sandy 


Acid Claypan (19) 
Acid Claypan (19) 
Acid Claypan (19) 


(20W, 20E) 
(20W , 20E) 
(20W , 20E) 
(20W, 20E) 
(20W , 20E) 
(20W , 20E) 
(20W , 20E) 
(20W ,20E) 
(19) 

(19) 

(19) 


(19) 


(30) 


Part II 
on page 


112, 
112, 
112, 
112, 
112, 
112, 
112, 


112, 


113 


113 


113 


113 


113 


113 


Storie 


index 


49 


57 


50 


35 


12 


32 


27 


26 


25 


56 


53 


45 


35 


58 


55 


49 


41 


23 


21 


20 


15 


68 


72 


Map 
symbol 


C1D2 
C1E2 
C1G2 
CmE2 
CmrG 


CnE2 


CnG2 


Co 
Cr 
CsB 
CsC 
CsD 
CtE 
CtF 
CuE 
CuG 
CvG 
DaC 
DaD 
DaE 
DaE2 
DaF 
DeD 


DeF 


DoE 


EdC 


EsC 


Mapping unit 


Cieneba coarse sandy loam, 5 to 15 
percent slopes, eroded---------- 
Cieneba coarse sandy loam, 15 to 
30 percent slopes, eroded------- 
Cieneba coarse sandy loam, 30 to 
65 percent slopes, eroded------- 
Cieneba rocky coarse sandy loam, 
9 to 30 percent slopes, eroded-- 
Cieneba very rocky coarse sandy 
loam, 30 to 75 percent slopes--- 
Cieneba-Fallbrook rocky sandy 
loams, 9 to 30 percent slopes, 


Rock outcrop------------------ 
Cieneba-Fallbrook rocky sandy 
loams, 30 to 65 percent slopes, 
eroded----------------------.--- 
Cieneba----------------------- 
Fall brook--------------------- 
Rock outcrop------------------ 
Clayey alluvial land-------------- 
Coastal beaches~------------------- 
Corralitos loamy sand, 0 to 5 
percent slopes------------------ 
Corralitos loamy sand, 5 to 9 
percent slopes------------------ 
Corralitos loamy sand, 9 to 15 
percent slopes------------------ 
Crouch coarse sandy loam, 5 to 
30 percent slopes--------------- 
Crouch coarse sandy loam, 30 to 
50 percent slopes--------------- 
Crouch rocky coarse sandy loam, 
5 to 30 percent slopes---------- 
Crouch rocky coarse sandy loam, 
30 to 70 percent slopes--------- 
Crouch stony fine sandy loam, 30 
to 75 percent slopes------------ 
Diablo clay, 2 to 9 percent 


slopes -------------------------- 
Diablo clay, 15 to 30 percent 
slopes, eroded------------------ 
Diablo clay, 30 to 50 percent 
slopes-------------------------- 
Diablo-Urban land complex, 5 to 
15 percent slopes--------------- 
Diablo-Urban land complex, 15 
to 50 percent slopes------------ 
Diablo-Olivenhain complex, 9 to 
30 percent slopes --------------- 
Diablo------------------------ 
Olivenhain-------------------- 
Elder shaly fine sandy loam, 2 
to 9 percent slopes------------- 
Escondido very fine sandy loam, 
5 to 9 percent slopes----------- 
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39 


38 


39 


39 


39 


Capability unit 


VIe-1(19) 
VIe-1(19) 
VITe-1(19) 
VIIs-8(19) 


VIIs-8(19) 


VIe-7(19) 
VIe-7(19) 
VITIs-1(19) 


VITe-7(19) 
VIle-7(19) 
VIIIs-1(19) 
TIs-5(19) 
VIIIw-4(19) 
IIIs-4(19) 
IIIs-4(19) 
IVs-4(19) 
VIe-1(20) 
VITe-1(20) 
VIe-7(20) 
VIle-7(20) 
VITe-7(20) 
IIe-5(19) 
IIIe-5(19) 
TVe-5 (19) 
TVe-5(19) 
VIe-5 (19) 


TVe-5(19) 
VIe-7(19) 


ITe-1(19) 


IIIe-8(19) 
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102 


102 


102 


105 


105 


Range site 


Shallow Loamy 
Shallow Loamy 
Shallow Loamy 
Shallow Loamy 


Shallow Loamy 


Shallow Loamy 
Loamy (19) 


Shallow Loamy 
Loamy (19) 


Clayey (19) 
Clayey (19) 
Clayey (19) 


Clayey (19) 


Clayey (19) 
Claypan (19) 


Loamy (19) 


(19) 
(19) 
(19) 
(19) 


(19) 
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114 


114 


114 


114 


Storie 
index 
16 
15 
6 


10 


<5 


65 


51 


Map 
symbol 


FsD2 
EsE2 
EvC 
ExE 
ExG 
FaB 
FaC 
FaC2 
FaD2 
FaE2 
FaE3 
FeC 
FeE 
FeE2 
FvD 
FvE 
FwF 
FxE 
FxG 
GaE 
GaF 
GoA 
GrA 
GrB 
Grc 
GrD 
HaG 
HmD 
HmE 
HnE 


HnG 


Mapping unit 


Escondido very fine sandy loam, 

9 to 15 percent slopes, eroded--- 
Escondido very fine sandy loam, 

15 to 30 percent slopes, eroded-- 
Escondido very fine sandy loam, 

deep, 5 to 9 percent slopes------ 
Exchequer rocky silt loam, 9 to 

30 percent slopes---------------- 
Exchequer rocky silt loam, 30 to 

70 percent slopes---------------- 
Fallbrook sandy loam, 2 to 5 

percent slopes------------------- 
Fallbrook sandy loam, 5 to 9 

percent slopes------------------- 
Fallbrook sandy loam, 5 to 9 

percent slopes, eroded----------- 
Fallbrook sandy loam, 9 to 15 

percent slopes, eroded----------- 
Fallbrook sandy loam, 15 to 30 

percent slopes, eroded----------- 
Fallbrook sandy loam, 9 to 30 

percent slopes, severely eroded-- 
Fallbrook rocky sandy loam, 5 to 

9 percent slopes---------~-------- 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes--~------------- 
Fallbrook rocky sandy loam, 9 to 

30 percent slopes, eroded-------- 
Fallbrook-Vista sandy loams, 9 to 

15 percent slopes---------------- 
Fallbrook-Vista sandy loams, 15 to 

30 percent slopes---------------- 
Friant fine sandy loam, 30 to 50 

percent slopes------------------- 
Friant rocky fine sandy loam, 9 

to 30 percent slopes------------- 
Friant rocky fine sandy loam, 30 

to 70 percent slopes------------- 
Gaviota fine sandy loam, 9 to 

30 percent slopes---------------- 
Gaviota fine sandy loam, 30 to 50 

percent slopes------------------- 
Grangeville fine sandy loam, 0 to 

2 percent slopes----------------- 
Greenfield sandy loam, 0 to 2 

percent slopes------------------- 
Greenfield sandy loam, 2 to 5 

percent slopes------------------- 
Greenfield sandy loam, 5 to 9 

percent slopes------------------- 
Greenfield sandy loam, 9 to 15 

percent slopes------------------- 
Hambright gravelly clay loam, 30 

to 75 percent slopes------------- 
Holland fine sandy loam, 5 to 15 

percent slopes------------------- 
Holland fine sandy loam, 15 to 30 

percent slopes------------------- 
Holland stony fine sandy loam, 5 

to 30 percent slopes------------- 
Holland stony fine sandy loan, 

30 to 60 percent slopes---------- 
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46 


46 


46 


47 
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47 


48 


48 


48 


48 


48 


48 


48 


49 


49 


49 


49 


50 


50 


50 


51 


51 


52 


52 


52 


53 


53 


53 


53 


Capability unit 


IVe-8(19) 
VIe-8(19) 
ITIe-1(19) 
VIIs-8(19) 
VIIs-8(19) 
IIe-1(19) 
IIIe-1(19) 
IIIe-1(19) 
IVe-1(19) 
VIe-1(19) 
VIIe-1(19) 
VIe-7(19) 
VIe-7(19) 
VIe-7(19) 
IVe-1(19) 
VIe-1(19) 
VIIs-8(19) 
VIIs-8(19) 
VIIs-8(19) 
VIe-8(19) 
VIIe-8(19) 
IIw-2(19) 
IIs-4(19) 
ITe-1(19) 
IIe-1(19) 
IITe-1(19) 
VIle-7(19) 
IVe-1(20) 
VIe-1(20) 
VIe-7(20) 


VIIe-7(20) 
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100 


104 


96 


106 


106 


94 


96 


96 


99 


102 


104 


103 


103 


103 


99 


102 


106 


106 


106 


104 


105 


95 


95 


94 


94 


96 


105 


99 


102 


103 


105 


Range site 


Loamy (19) 
Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 
Loamy (19) 
Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 
Loamy (19) 


Loamy (19) 


a ee ee 


Shallow Loamy (19) 
Shallow Loamy (19) 
Shallow Loamy (19) 
Shallow Loamy (19) 


Shallow Loamy (19) 


Loamy (19) 


Shallow Loamy (19) 


Loamy (20W) 
Loamy (20W) 
Loamy (20W) 


Loamy (20W) 
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112 


112 


112 
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index 


43 


32 


56 


<5 


<5 


64 


57 


51 


48 


35 


37 


33 


13 


27 


54 


45 


32 


11 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
HoC Holland fine sandy loam, deep, 2 

to 9 percent slopes-------------- 54 IIIe-1(20) 97 Loamy (20W) 112 68 
HrC Huerhuero loam, 2 to 9 percent 

slopes--------------~------------ 54 IIIe-3(19) 97 Claypan (19) 111 41 
HrC2 Huerhuero loam, 5 to 9 percent 

slopes, eroded------------------- 55 IVe-3(19) 100 Claypan (19) 111 38 
HrD Huerhuero loam, 9 to 15 percent 

slopes--------------------------- 55 IVe-3(19) 100 Claypan (19) 111 36 
HrD2 Huerhuero loam, 9 to 15 percent 

slopes, eroded------------------- 55 IVe-3(19) 100 Claypan (19) 111 36 
HrE2 Huerhuero loam, 15 to 30 percent 

slopes, eroded------------------- 55 VIe-3(19) 103 Claypan (19) 111 32 
HuC Huerhuero-Urban land complex, 2 

to 9 percent slopes-------------- 55  |--------------------- =-=- | ott e scene nnn nee - ne so <> 
HuE Huerhuero-Urban land complex, 9 

to 30 percent slopes------------- 55 | ween e ee ------------- rs ee na -- 
InA Indio silt loam, 0 to 2 percent 

slopes----------~----------------- 56 I-1(30) 94 | --------------------- aes 85 
InB Indio silt loam, 2 to 5 percent 

slopes--------------------------- 56 IIe-1(30) 94) | --------------------- eee 81 
IoA Indio silt loam, saline, 0 to 2 

percent slopes------------------- 56 IIIs-6 (30) 99 Alkali Flats (30) 111 56 
IsA Indio silt loam, dark variant------ 56 IT-1(30) 94 ns ESNA 86 
KcC Kitchen Creek loamy coarse sand, 

5 to 9 percent slopes------------ 57 IVec-4(20) 101 Sandy (20W,20E) 114 45 
KcD2 Kitchen Creek loamy coarse sand, 

9 to 15 percent slopes, eroded--- 58 IVec-4(20) 101 Sandy (20W,20E) 114 45 
LaE2 La Posta loamy coarse sand, 5 to 

30 percent slopes, eroded-------- 58 VIse-4(20) 104 Granitic (20W,20E) 111, 112 26 
LaE3 La Posta loamy coarse sand, 5 to 

30 percent slopes, severely 

eroded--------------------------- 58 VIIe-1(20) 105 Granitic (20W,20E) 111, 112 13 
LcE La Posta rocky loamy coarse sand, 

5 to 30 percent slopes----------- 58 VIIe-7(20) 105 Granitic (20W,20E) 111, 112 15 
LcE2 La Posta rocky loamy coarse sand, 

5 to 30 percent slopes, eroded--- 59 VIile-7(20) 105 Granitic (20W,20E) 111, 112 15 

LcF2 La Posta rocky loamy coarse 

sand, 30 to 50 percent slopes, 
eroded--------------------------- 59 VITe-7(20) 105 Granitic (20W,20E) 111, 112 6 
LdE La Posta-Sheephead complex, 9 to 
30 percent slopes---------------- 59 
La Posta----------------------- -- VIsc-4(20) 104 Granitic (20W,20E) 111, 112 13 
Sheephead---------------------- -- VIe-7(20) 103 Loamy (20W,20E) 112, 113 13 
Rock outcrop------------------- -- VITIs-1(20) 106 = |--------------------- --- -- 
LdG La Posta-Sheephead complex, 30 to 
65 percent slopes---------------- 59 
La Posta----------------------- -- VIIe-7(20) 105 Granitic (20W,20E) 111, 112 5 
Sheephead---------------------- -- VIIe-7(20) 105 Loamy (20W ,20E) 112, 113 5 
Rock outcrop------------------- -- VIIIs-1(20) 106» $j +-------------------- --- A 
LeC Las Flores loamy fine sand, 2 to 
9 percent slopes----------------- 60 TVe-3(19) 100 Claypan (19) 111 36 
LeC2 Las Flores loamy fine sand, 5 to 
9 percent slopes, eroded--------- 60 IVe-3(19) 100 Claypan (19) 111 31 
LeD Las Flores loamy fine sand, 9 to 
15 percent slopes---------------- 60 IVe-3(19) 100 Claypan (19) 111 34 
LeD2 Las Flores loamy fine sand, 9 to 
15 percent slopes, eroded-------- 60 TIVe- 3(19) 100 Claypan (19) 111 29 
LeE Las Flores loamy fine sand, 15 
to 30 percent slopes------------- 61 VIe-3(19) 103 Claypan (19) 111 29 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
LeE2 Las Flores loamy fine sand, 15 to 

30 percent slopes, eroded-------- 61 VIe-3(19) 103 Claypan (19) 111 26 
LeE3 Las Flores loamy fine sand, 9 to 

30 percent slopes, severely 

eroded--------------------------- 61 VIle-1(19) 104 Claypan (19) 111 24 
LfC Las Flores-Urban land complex, 2 

to 9 percent slopes-------~------ 61 | ------------------- -=-=  |--------------------- --- -- 
LfE Las Flores-Urban land complex, 9 

to 30 percent slopes------------- 6l  |------------------- ---  |--------------------- --- -- 
LpB Las Posas fine sandy loam, 2 to 

5 percent slopes----------------- 62 IIIe-1(19) 96 Loamy (19) 112 41 
LpC Las Posas fine sandy loam, 5 to 

9 percent slopes----------------- 62 IIIe-1(19) 96 Loamy (19) 112 -- 
LpC2 Las Posas fine sandy loam, 5 to 

9 percent slopes, eroded--------- 62 IIIe-1(19) 96 Loamy (19) 112 34 
LpD2 Las Posas fine sandy loam, 9 to 

15 percent slopes, eroded-------- 62 IVe-1(19) 99 Loamy (19) 112 33 
LpE2 Las Posas fine sandy loam, 15 to 

30 percent slopes, eroded-------- 62 VIe-1(19) 102 Loamy (19) 112 26 
LrE Las Posas stony fine sandy loam, 

9 to 30 percent slopes----------- 62 VIe-7(19 ,20) 103 Loamy (19,20W) 112 24 
LrE2 Las Posas stony fine sandy loam, 

9 to 30 percent slopes, eroded--- 63 VIe-7(19 ,20) 103 Loamy (19,20W) 112 21 
LrG Las Posas stony fine sandy loam, 

30 to 65 percent slopes---------- 61 VIIe-7(19 ,20) 105 |Shallow Loamy (19, 114, 115 8 
LsE Linne clay loam, 9 to 30 percent 20W) 

slopes--------------------------- 63 IVe-1(19) 99 Clayey (19) 111 14 
LsF Linne clay loam, 30 to 50 percent 

slopes--------------------------- 63 VIe-1(19) 102 |Clayey (19) 111 6 
Lu Loamy alluvial land---------------- 64 IIw-2(20) 95 Wet Meadow (20E6W) 115 61 
LvF3 Loamy alluvial land-Huerhuero 

complex, 9 to 50 percent slopes, 

severely eroded------------------ 64 VIIIs-1(19) 106 | --------------------- --+ 23 
Md Made land-------------------------- 64 VIIIe-1(19) 106 | --------------------- --- -- 
M1C Marina loamy coarse sand, 2 to 9 

percent slopes------------------- 64 IIIs-4(19) 98 | ----------+---------- --- 54 
MIE Marina loamy coarse sand, 9 to 30 

percent slopes------------------- 65 IVs-4(19) 101 | --------------------- mae 45 
MnA Mecca coarse sandy loam, 0 to 2 

percent slopes------------------- 65 IIs-4(30) 96 |Loamy (30) 113 72 
MnB Mecca coarse sandy loam, 2 to 5 

percent slopes------------------- 65 Ile-1(30) 94 Loamy (30) 113 69 
MoA Mecca sandy loam, saline, 0 to 2 

percent slopes------------------- 65 IIIs-6(30) 99 {Alkali Flats (30) 111 54 
MpA2 Mecca fine sandy loam, 0 to 2 

percent slopes, eroded----------- 66 Ile-4(30) 95  |Loamy (30) 113 77 
MrG Metamorphic rock land-------------- 66 VIIIs-1(19 ,20) 106 ‘| --------------------- --- <10 
MvA Mottsville loamy coarse sand, 0 

to 2 percent slopes-------------- 66 IVse-4(20) 102 |Sandy (20W,20E) 114 50 
MvC  Mottsville loamy coarse sand, 2 

to 9 percent slopes-------------- 66 IVse-4(20) 102 Sandy (20W,20E) 114 45 
MvD Mottsville loamy coarse sand, 9 

to 15 percent slopes------------- 66 IVsc-4(20) 102 Sandy (20W,20E) 114 43 
MxA Mottsville loamy coarse sand, wet, 

0 to 2 percent slopes------------ 67 Vw-1(20) 102 Wet Meadow (20E§W) 115 45 
OhC Olivenhain cobbly loam, 2 to 9 

percent slopes------------------- 67 VIe-7(19) 103 |Claypan (19) 111 29 
OhE Olivenhain cobbly loam, 9 to 30 

percent slopes------------------- 68 VIe-7(19) 103 |{Claypan (19) 111 20 
OhF Olivenhain cobbly loam, 30 to 50 

percent slopes------------------- 68 VIIe-7(19) 105 Claypan (19) 111 10 


RkB 


RkC 


Rm 
RoA 


RrC 


RsA 


RsC 


RsD 


Mapping unit 


Olivenhain-Urban land complex, 2 


to 9 percent slopes 


Olivenhain-Urban land complex, 9 


to 30 percent slopes 


Placentia 
percent 
Placentia 
percent 
Placentia 
percent 
Placentia 
percent 
Placentia 
face, 0 
Placentia 


sandy loam, 0 to 2 


slopes------------------ 


sandy loam, 5 to 9 


slopes, eroded---------- 


sandy loam, 9 to 15 


slopes, eroded---------- 


sandy loam, thick sur- 


to 2 percent slopes----- 


sandy loam, thick sur- 
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face, 2 


slopes-------------------------- 
slopes----~---------------~------- 


slopes-------------------------- 


Ramona sandy loam, 


slopes, eroded------------------ 


Ramona sandy loam, 9 to 15 per- 


cent slopes, eroded------------- 


Ramona gravelly sandy loam, 9 to 


15 percent slopes--------------- 


Ramona gravelly sandy loam, 15 to 


30 percent slopes--------------- 


Redding gravelly loam, 2 to 9 


percent slopes------------------ 


Redding cobbly loam, 9 to 30 


percent slopes-----~-------------- 


Redding cobbly loam, dissected, 


15 to 50 percent slopes--------- 


Redding-Urban land complex, 


9 percent slopes---------------- 


Redding-Urban land complex, 


30 percent slopes--------------- 


Reiff fine sandy loam, 0 to 2 


percent slopes------------------ 


Reiff fine sandy loam, 2 to 5 


percent slopes------------------ 


Reiff fine sandy loam, 5 to 9 


percent slopes------------------ 
Riverwash---~---------------------- 


Rositas fine sand, 0 to 2 percent 


slopes-------------------------- 


Rositas fine sand, hummocky, 5 to 


9 percent slopes---------------- 


Rositas loamy coarse sand, 0 to 


2 percent slopes---------------- 


Rositas loamy coarse sand, 2 to 


9 percent slopes---------------- 


Rositas loamy coarse sand, 9 to 


15 percent slopes--------------- 


to 9 percent slopes----- 


Part I Part II 
on page Capability unit on page 
68 | --------------------- --- 
68.  petesadindninai aaae --- 
69 IVs-3(19) 101 
68 IVe-3(19) 100 
69 IVe-3(19) 100 
69 IVe-3(19) 100 
69 IIIs-3(19) 98 
69 IIIe-3(19) 97 
69 VII Iw-6 (30) 106 
70 I-1(19) 93 
70 IIe-1(19) 94 
70 IIIe-1(19) 96 
71 IIIe-1(19) 96 
71 IVe-1(19) 99 
71 Ive-1(19) 99 
71 VIe-1(19) 102 
71 VIe-3(19) 103 
72 VIe-7(19) 103 
72 vIIe-7(19) 105 
72 | ------+------------ --- 
720 (Gases ssee tense as sees --- 
73 I-1(19) ,IIIc-1(20) 93, 99 
73% IIe-1(19),IIIe-1(20) 94, 97 
73 ITe-1(19),IITe-1(20) 94, 97 
73 VIIIw-4(19 ,20, 30) 106 
74 IVe- 4(30) 100 
74 VIIe-4 (30) 105 
74 IVs-4(30) 102 
74 IVs-4(30) 102 
74 VIIs-4(30) 106 


Á- m m n a a er es 


Loamy 


Acid Claypan (19) 
Acid Claypan (19) 
Acid Claypan (19) 


Range site 


(19) 


Part II 
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110 


114 


114 


Storie 
index 


<10 


39 


37 


VsE 


VsE2 


Mapping unit 


Rough broken land------------------ 
Salinas clay loam, 0 to 2 percent 
slopes--------------------------- 


slopes--------------------------- 


San Miguel rocky silt loam, 9 to 

30 percent slopes---------------- 
San Miguel-Exchequer rocky silt 

loams, 9 to 70 percent slopes... 

San Miguel--------------------- 
Exchequer---------------------- 
Sheephead rocky fine sandy loam, 

9 to 30 percent slopes, eroded--- 
Sheephead rocky fine sandy loam, 

30 to 65 percent slopes, eroded-- 
Sloping gullied land--------------- 
Soboba stony loamy sand, 9 to 30 

percent slopes------------------- 
Steep gullied land----------------- 
Stockpen gravelly clay loam, 0 to 

2 percent slopes-~---------------- 
Stockpen gravelly clay loam, 2 to 

5 percent slopes----------------- 
Stony land------------------------- 
Terrace escarpments---------------- 
Tidal flats------------------------ 
Tollhouse rocky coarse sandy loam, 

5 to 30 percent slopes, eroded--- 


Tollhouse rocky coarse sandy 
loam, 30 to 65 percent slopes---- 


Tujunga sand, 0 to 5 percent 


Visalia sandy loam, 0 to 2 

percent slopes------------------- 
Visalia sandy loam, 2 to 5 

percent slopes--~------------------ 
Visalia sandy loam, 5 to 9 

percent slopes------------------- 
Visalia sandy loam, 9 to 15 

percent slopes------------------- 
Visalia gravelly sandy loam, 2 

to 5 percent slopes-------------- 
Visalia gravelly sandy loam, 5 

to 9 percent slopes-------------- 
Vista coarse sandy loam, 5 to 9 

percent slopes------------------- 
Vista coarse sandy loam, 9 to 15 

percent slopes--~-----~----------- 
Vista coarse sandy loam, 9 to 15 

percent slopes, eroded----------- 
Vista coarse sandy loam, 15 to 30 

percent slopes------------------- 
Vista coarse sandy loam, 15 to 30 

percent slopes, eroded----------- 
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80 
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VIIIe-1(19, 20) 106 
I-1(19) 93 
ITe-1(19) 94 
TIs-5(19) 96 
ITe-5 (19) 95 
VIIe-8(19) 105 
VIlIe-8(19) 105 
VITe-8(19) 105 
VIe-7(20) 103 
VIIe-7(20) 105 
VIIIe-1(30) 106 
VIe-7 (20) 103 
VIIIe-1(19 ,20) 106 
IIIs-3(19) 98 
IIIs-3(19) 98 
VIIIs-1(19,20) 106 
VIITe-1(19 ,20,30) 106 
VIITIw-6 (19) 106 
VIIe-7(20) 105 
VIIe-7(20) 105 
IVs-4(19) 101 
I1-1(19) 93 
IIe-1(19) 94 
ITe-1(19) 94 
IIIe-1(19) 96 
IIe-1(19) 94 
IIe-1(19) 94 
IIIe-1(19) 96 
IVe-1(19) 99 
IVe-1(19) 99 
VIe-1(19) 102 
VIe-1(19) 102 


Range site 


Acid Claypan (19) 
Acid Claypan (19) 
Shallow Loamy (19) 
Loamy (20W,20E) 


Loamy (20W,20E) 


ee ee eee 
ee eee eee 


eee 


Shallow Loamy (20W, 


20E) 


Shallow Loamy (20W, 


20E) 


Sandy 


(19) 
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81 


73 


62 


59 


19 


35 


33 
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Map Part I Part II Part II Storie 
symbol Mapping unit on page Capability unit on page Range site on page index 
VsG Vista coarse sandy loam, 30 to 

65 percent slopes---------------- 83 VIIe-1(19) Loamy (19) 14 
VvD Vista rocky coarse sandy loam, 

5 to 15 percent slopes----------- 83 VIe-7(19) Loamy (19) 27 
VvE Vista rocky coarse sandy loam, 

15 to 30 percent slopes---------- 83 VIe-7(19) Loamy (19) 22 
VvG Vista rocky coarse sandy loam, 

30 to 65 percent slopes---------- 83 VIIe-7(19) Loamy (19) 9 
WmB Wyman loam, 2 to 5 percent slopes-- 84 IIe-1(19) Loamy (19) 81 


WmC Wyman loam, 5 to 9 percent slopes-- 84 IIe-1(19) Loamy (19) 77 
WmD Wyman loam, 9 to 15 percent 
s lopes----------------~--~------- 84 IITTe-1(19) Loamy (19) 69 


